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TO THE 

v 

- . • 

Matter, Wardens, and Mem¬ 

bers of the Worfhipful Com¬ 

pany of Brewers in London. 
: " . • f ✓ ' ■ 1 - . 

Gentlemen, 
* 

A Long and continued attention 

to every event, that happened 

in the courfe of many years brew- 

ing, and an inquiry into the reafons 

thereof, is the foundation of this 

Theory of the Art, if fo it m?y pro¬ 

perly be called. 

A lincere defire to ferve the com- 
* - r : / 

munity, by eltablifhing the Art of 

Brewing on invariable principles, in- 

ftead of uncertain practice, was. my 

motive for writing the following 

A 3,fheets. 



DEDICATION. 

fheets. I would not, however, have 

prefumed to lay them before the pub¬ 

lic, and put them under your pa¬ 

tronage, had they not received the 

approbation contained in the follow¬ 

ing letter ; which does me fo much 

honour, and will do the Public fo 

much fervice, by engaging their at¬ 

tention to what comes recommended 
by fo great a name. I am. 

Gentlemen, 

Your moil obedient, and 

moll humble Servant, 

JHampftead9 

1758. M. CoMBRUNE. 



£ I have the Dolors Lea vie for publilhing the follow¬ 

ing Letter, which he was fo obliging as tb write tc* 

me, after perilling this little ElTay.j 
V r . f ■ • • 

.* ' » * ”v•, * 

V , , . 5 ,■ •; - , \ '• \ ': • j > . > - •. ' : 
■. _ * i , **• p 

* * ‘ , '• V \ *» l "• v,_ 

Dear Sir, 
" ■ , v-; V ; :iJ, ■ i 11 ; \V ;■■ ■ - . . . ... . 

T Have, with pleafure and improvi- 

“*■ ment, read over your Manufcript; 

and jhould be glad to fee fame other 

Trades as juftly reduced to Rule, as 

you have done that of Brewing t which 

would not only be making a right ap¬ 

plication of philofophical knowledge • 

but, at the fame time, accommodate 

human life, in many refpeEls, where¬ 

in it is fill deficient. Perhaps your 

example may excite fome other able 

men, to give us their refpedlive trades, 

in the form of fo many Arts. For 

my own party having long wifijed to 

.fee fame attempts of this kind, for the 
***** 

A 4. good 



good of Society in general, I cannot 

but be particularly pleafed with the 

nature, defign, and execution of your 

Efay, and am, 

< r % *■:. , *' 4 ' - 

tf; f- 1 ‘ 

Dear Sir, 
■l <*v 

2^?obliged Friend, 
> ' 

and humble Servant, 

Pall-Mall, July 
20. 1758, Peter Shaw. 
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INTRODUCTION. 

N inquiry into the anti¬ 

quity of the art of Brew¬ 

ing would certainly be a 

curious, but, I fear, a ve¬ 

ry ufelefs refearch. In all probabi- 

Jity, the inhabitants of the northern 

countries, foon after they fettled there* 

found out a method of obtaining a 

liquor from Grain, limilar to Wine * 

and, indeed, the mention of Beers, 

©r Barley Wines, by foroe hiftorians, 

wh# 
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who treat of the colder parts of the 

Globe, where the Grape will not ri¬ 

pen, feems to put this matter beyond 

doubt. However, we have no rea- 

fon to believe, that they arrived at 

any great degree of perfection in their 

art; for tho’ the Brewers company, 

at London, were incorporated in the 

year 1427 ; and' a company of the 

fame nature in France, many years 

before, yet it is certain there was no 

good Beer, either in France, or even 

in England, till much later. 

The bufinefs oi Brewing formerly 

was, and now generally is, in the 

hands of men unacquainted withChe- 

miftry, and ignorant that their art has 

any relation to that fcience, tho’ it is, 

in reality, a conliderable branch of 

it: confequently, from the want of a 

due knowledge of the elements and 

in- 
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inftruments neceffary in Brewing, and 

from never once imagining, that 

there were certain fixed and invaria¬ 
ble principles, on which they ought 

to proceed, the advances made in 

this art could not but be flow. 
» -' 

In the reign of Queen Elizabeth, 

Malt began to be better made, and 

Hops to be u&d ; by the addition 

of thefe, the liquor was capable of 

being longer kept, and thereby had 

the advantage of being meliorated 

by time. The fuperiority of thefe 

two vegetables, over all others, for 

the purpofes of Brewing, being foon 

known and afcertained, the legifla- 
tive power prohibited the ufe of any 

thing elfe in the compofition of beer: 

a law certainly of the greateft utility, 

by which all fophiftication was pre¬ 

vented, and our beers rendered the 
beft 
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belt in Europe. But, at the fame 

time, a great difference, in point of 

excellency, fubfifted in the fame, and 

in different places ; and this was 

chiefly owing to a want of princi¬ 

ples, and rules to dired them, ac¬ 

cording to the variation of Malt in 

drynefs, or of the feafons of the year 

in heat. The fame fault ftill fubfiffs, 

though the prefent praditioners of 

the art cannot plead the fame ex- 

cufe ; for the Thermometer, by 

which they ought to govern them- 

felves, is now brought to perfedion ; 

but at that time was only known to 

the learned, and not fufficiently im¬ 

proved for vulgar ufe. 

The defigns of all Brewers are, 

i. To extrad all the fermentable 

parts of the Malt, in the belt man¬ 

ner poflible. 2. To add Hops, 

in 
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in fuch proportions, as experience 

teaches them will preferve and me¬ 

liorate the beer. And, 3. fuch a 

proportion of Yeaft, as to obtain a 

perfect fermentation. 

The generality of Brewers will be 

ready to alledge, that thefe three 

particulars are already fufficiently 

underftood; and that it would be 

a much more ufeful work, to pub¬ 

lish a remedy for thofe imper¬ 

fections, or difeafes, fuch as clou- 

dinefs, &C. that beer is naturally, 

or accidentally, fubjeCt to. But if 

the three defigns, above laid down, 

be executed according to the known 

rules of Chemiftry, fuch a remedy 

will not be wanted ; for beer brew¬ 

ed upon clear and evident chemi¬ 

cal principles, is neither naturally 

or accidentally fubjeCt to cloudi- 

nefs, &C. nor to any diforder what- 
l ' 

ever. 
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ever. Premiums have formerly been 

advertis’d for difcovering a remedy 

for cloudinefs in beer : I fufped 

no remedy can be found adequate 

to the difeafe; but am certain, from 

experience, that if beer is brew’d 

according to the rules laid down 

in this Efiay, fuch difbrders will be 

Hence it is evident, that fome 

knowledge in Chemiftry is abfolutely 

neceffary to complete the Brewer. It 

is a great misfortune, that Men, in 

general, are ftrongly prejudiced a- 

gainft having recourfe to books, for 

inftru&ion in their refpe&ive trades; 

and that this prepofieffion is often of 

fuch weight as to difcourage thofe 

who attempt the fhaking it off, and 

proceeding upon juft principles, tho’ 

fuccefs is, and muft be the happy 

effed of the one; as failure com¬ 

monly. 
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monly, though falfely, reckoned un¬ 

avoidable, is that of the other. 

From true principles may be dep¬ 

rived fuch a method of Brewing, in 

winter, that the beer {hall be fit for 

ufe, at any limitted period of time ; 
and in fummer with more fuccefs 
than generally is done. A better 

knowledge of fermentation, and the 

art of regulating it, will eafily teach 

this. I do not mean to infinuate 

that Brewing can be better carried 

on in fummer than in winter ; but 

only, that if necefiity requires, it 

may be carried on to a fufficient 

degree of perfection, much longer 

in the feafon, than is ufual. 

Before we proceed, it may be ne- 

ceffary to explain fome few techni¬ 

cal terms, and the properties of Fire, 

Air, Water, &fc. as far as they relate 
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to Brewing. I have not fcrupled to 

make ufe of all the affiftance I poffi- 

bly could, from authors who have 

treated of thefe fubjedts; and when¬ 

ever I diflent from them, it was be- 

caufe, to my apprehenlion, Nature 

evidently did fo too. The reader 

will obferve, that this Eflay is de- 

fign’d for men unacquainted with 

Chemiftry: and that I do not pretend 

to treat of thefe fubje&s thoroughly, 

but only to fay as much as is necef- 

fary for a Brewer to know. 

The Utility of the fubjedl is tpo 

manifeft to need any thing to be faid 

on that head : I will only obferve, 

that the Brewers, within the Bills 

of Mortality, confume yearly more 

than fix hundred thoufand quarters 

of Malt, and nearly forty thoufand 

weight of Hops. 
A N 
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An Explanation of the technical 

“Terms in this Essay. 

S this Eflay is deiigned, 

as was hinted before, 

for the fervice of men, 

who, in general, are 

unacquainted with che- 

miftry and technical terms • it has 

been thought advifeable to avoid all 

B terms 



2 An Ejfay on Brewing. 

terms of art, as far as the nature of 

the work would admit of it, and to 

prefix an explanation of thofe that 

neceflarily occur. 

Acids. By acids are meant all 

thofe things which tafte four, as vi¬ 

negar, lemons, fpirit of nitre, fpirit of 

fait, An acid enters, more or lefs, 

into the compofltion of all vegeta¬ 

bles, and is produced by, or rather 

is the laft effedt of fermentation. 

Mixed in a due proportion with an 

alkali, it conftitutes a neutral fait, 

that is, a fait wherein neither the acid 

nor the alkali prevail. Acids are fre¬ 

quently termed acid falts, tho’ gene¬ 

rally they appear under a fluid form. 

Due regard ought to be had to the 

univerfal acid fuppofed conftantly to 

circulate in the atmofphere. 

Alkali, 
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Alkali, or alkaline falls, are falts 

of a nature diredtly contrary to acids, 

and always manifefting themfelves by 

fermenting therewith : they have ail 

urinous tafte, are produced from the 

allies of burnt vegetables, and by fe- 

veral other means. 

Air, is a thin, elaftic fluid, fur¬ 

rounding the globe of the earth, im- 
perceptible to all our fenfes, except 

that of feeling : it is abfolutely ne- 

ceflary to the prefervation both of 

animal and vegetable life. 
■» • *•;' •• - ' . . • ^. . . , . » 

Alcohol, is the pure fpirit of 

wine, without the leafl; particle of 

water or phlegm. 

Animals, are organized living 

bodies, endued with fenfation. Mi¬ 

nerals are faid to grow and increafe, 

B 2 Plants 
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Plants to grow and live, but animals 

only have fenfation. Animal fub- 

ftances cannot ferment. 

Atmosphere, is that vaft col¬ 

lection of air, with which the earth 

is furrounded to a confiderable 

Attraction, an indefinite term, 

applicable to all actions whereby bo¬ 

dies tend towards one another, whe¬ 

ther by virtue of their weight, mag- 

netifm, electricity, impulfe, or any 

other latent power. It is not there¬ 

fore the caufe determining the bo¬ 

dies to approach, that is expreiled 

by the word attraction, but the ef¬ 

fect itfelf. The fpace through which 

this power extends, is called the 

' fphere of attraction. 

Brew- 
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Brewing, is the operation of pre¬ 

paring beers and ales from malt. 
/ 

Boiling, may thus be accounted 

for. The minute particles of fuel, 

being by fire detach’d from each o- 

ther, and becoming themlelves fire, 

pafs through the pores of the veffel, 

and mix with the fluid ; thefe being 

perpetually in an adfive ftate, com¬ 

municate their motion to the quief- 

cent water : hence arifes, at firft, a 

final 1 inteftine motion in the water; 

and from a continued adlion in the 

firft caufe, the effedl is increafed, 

and the motion of the water conti¬ 

nually accelerated ; fo that, by de¬ 

grees, it becomes fenfibly agitated ; 

but the particles of fire adling on the 

particles that compofe the Joweft fur- 

face of the water, give them an im- 

B 3 pulfe 
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pulfe upwards, by rendering them 

fpecifically lighter, fo as to deter¬ 

mine them to afcend according: to 
O 

the laws of equilibrium ; hence there 

is a conftant flux of water from the 

bottom to the top of the veflel, and 

reciprocally from the top to the bot¬ 

tom ; from whence we learn the rea- 

fon, why the water is hot at top foon- 

er, than at the bottom. But as an e- 

qual heat cannot be diftributed thro’ 

the whole, the thermometer can be 

of no fervice here ; on which account 

it is better for brewers to heat a cer¬ 

tain quantity juft to the a£t of boil¬ 

ing, and temper it, by adding a fuf- 

flcient quantity of cold water. Boil¬ 

ing water is incapable of receiving 

any increafe of heat, tho’ adled on by 

ever fo great a fire, and rifes, accord¬ 

ing 
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ing to Farenheit’s Scale, to 212 de¬ 

grees. 

Cloudy Beer, is a term made 
ufe of by brewers, to exprefs fuch 

beers, as, from the violent heat of 

the water they have been brewed 

with, are loaded with more oils 

than could be abforb’d by the wa¬ 

ter ; from whence a muddy and grey 

oil is feen floating on the furface of 

the beer, though the body of the li¬ 
quor is often tranfparent. This is 

frequently in great quantity, and 

exceeds the power of any known 

menftruum. 
f 

, Cohesion, the adtion by which 

the particles of the fame body ad¬ 

here together, as if 
one. 

B 4. Cold, 

they were but 
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Cold, its greateft degree is not 

known ; it is a relative term in op- 

pohtion to Heat ; the colder a body 

is, the lefs is the agitation ot its in- 
7 O 

ternal parts. 

Colour, is that quality in any 

body, which caufes that fenfation we 

perceive when we look on a co¬ 

lour’d objed. A greater or lefs de¬ 

gree of heat, caufes different colours 

in mod bodies; and from a due ob- 

fervation of the colour of malt, we 

may determine with what degree of 

heat it has been aded upon. 

Cylinder, a folid body, fuppofed 

to be generated by the rotation of a 

parallelogram. A gardener’s roller 

is a cylinder. 

Earth, 
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5 Earth, is a fofiil, and ter reft rial 

matter, whereof our globe partly con- 

fifts. - 

Ebullition, is the boiling or 

bubbling of water, or any other li¬ 

quor, when the fire has forced a free 

paflage through it. Brewers fuppofe 

water to be juft beginning to boil, 

when they perceive a portion of the 

water forced from the bottom in a 

right line, fo as to difturb the fur- 

face : when the liquor is in this ftate, 

they call it, through, or upon the 

point of Ebullition. 
' * 

D ensity. By denfity is meant, 

the clofenefs, compa&nefs, or near 

approach of the parts of a body to 

one another: the more a body weighs 

in proportion to its bulk, the greater 
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is its denftty. Gold is faid to be the 

denfeft body in nature, becaufe no 
body, of the fame bulk, weighs fo 

much. 

Effervescence, is a fudden agi¬ 
tation, arifing in certain bodies upon 

mixing them together ; which agi¬ 

tation generates heat. 

Extract. If the principal parts 

of a body are feparated from the 

reft (or the more ufelefs) by cold or 

hot water, thefe parts, collected to¬ 

gether, are called an ExtraB. 

Expansion, is the fwelling or in- 
creafe of the bulk of bodies, from 
heat, or any other caufe. 

Fermentation, is a fenftble in¬ 
ternal motion of the particles of a 

compound 
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compound fluid: by the continuance 

of this motion, the particles are gra¬ 

dually remov’d from their former fl- 

tuation, and, after fome viflble fepa- 

ration, join’d together again in a dif¬ 

ferent order or arrangement, fo as to 

conftitute a new liquor. No liquors 

are capable of inebriating, except 

thofe that have been fermented. 

Fire, according to Boerhaave, is 

fomething unknown, which has the 

property of penetrating and dilating 

all folid and fluid bodies. 

Freezing Point, is the degree of 
cold at which water begins to be 

form’d into ice, which, according to 

Barenheit s fcale, is 3 2 degrees. 

Frost, is when the air is in fo 

cold a ftate as to convert the watery 

particles, 
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particles, that float in it, into ice : 

to what degree this may be conti¬ 

nued, or how much cold may be 

increafed, is unknown ; an artificial 

cold has been excited as far as 72 

degrees below o, that is, 104 de¬ 

grees below the freezing point. 

Heat, one of the fecondary qua¬ 

lities of bodies, produced by fire, and 

oppos’d to Cold. 

Isinglass, a preparation from a 

fifh call’d Hufo, fomewhat bigger 

than the Sturgeon ; a folution of 

which, in ftale beer, is us’d to fine 

or precipitate other beers : it is im¬ 

ported from Rujfia by the Dutch, 

and from them to us. 

Light, confifts of particles of mat¬ 

ter inconceivably fmall, capable of 

exciting 
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exciting in us the fenfation of co¬ 

lours, by being reflected from every 

point of the furface of luminous bo¬ 

dies ; but, notwithftanding they are 

fo exceeding fmall, Sir Ifaac New¬ 

ton found means to divide a iingle 

ray into feven diftindl parts, viz. red, 

orange, yellow, green, blue, indigo, 

and violet. 

Malt, in general, is any fort of 

grain, firft germinated, and then 

dried : that generally us’d is made 

of barley, which experience has found 

to be the fittefl: for this purpofe, as 

being the medium between the rich- 

ell; and the weakeft grain. 

Musts, are the unfermented juices 

of grapes, or any other vegetable fub- 

ftances. 
Men- 
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Menstruum : any body, as wa¬ 

ter, which, in a fluid or fubtilifed 

ftate, is capable of interpofing its 

parts between the fmall parts of other 

bodies, is called a menftruum, or that 

which has the power diffolving or 

extracting. Salts, in fome cafes, are 

very ufefui to flrengthen the men- 

ftruums, but not in the procefs of 

brewing, the power of hot water be¬ 

ing more than fufficient to extraft 

the fermentable parts, and thefe are 

the only ufefui ones. 

Oil, is an unCtuous, inflammable 

fubftance, drawn from feveral animal 

and vegetable fubftances. 

Precipitation. Ifinglafs diflblved 

in beer, renders it a glutinous and 

heavy body ; this put into the beer 

in- 
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intended to be fined, carries down, by 

its weight, all thofe fwimming par¬ 

ticles which prevent its tranfparency; 

and this adt is call’d fining, or pre¬ 

cipitation. 
i 

Salts, are fubftances which rea- 
. r • - ’ '-*<? 

dily diffolve in water, are fharp and 

pungent to the tafte, and greatly dis¬ 

pos’d to unite with earth, To as to 

appear in a folid form, as common 

fait, alum, and other falts do. Acid 

falts tafte fharp as vinegar, lemon 

juice, Alkaline falts are urinous: 

and Neutral falts, being compos’d of 

both, are properly neither acid nor 

alkaline. 

Sugar, or Saccharine Salts, are 

faid to be acids fmooth’d over with 

oil; which compofition yields a fweet 

tafte ; 
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tafle. All vegetable fweets are ca¬ 

pable of fermenting fpontaneoully 

when crude ; when boil’d, they re¬ 

quire an addition of yeafl to make 

them, ferment. Malt, or its ex- 

tradls, have all the properties of fac- 

charine falts. 

Sulphur. Though by fulphur is 

commonly underflood a mineral fub- 

flance, yet, in chemiftry, it is fre¬ 

quently us’d to exprefs the oils of 

■vegetables. 

Soap and Saponaceous Juices. 

Common foap is made of oil mix’d 

with alkaline falts : this mixture 

caufes a froth on being agitated in 

water. The oils of vegetables are, in 

fome degree, mix’d with their falts; 

and though the falts oi: vegetables are 
un- 
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undoubtedly acid, and not alkaline, 

while the vegetable is in being, yet 

Boerhaave calls their juices fapona- 

ceous. No juices are fuppos’d to be 

capable of vegetable fermentation, 

but fuch as are faponaceous. 

Thermometer, is an inftrument 

for meafuring the increafe and de~ 

creafe of heat and cold ,• but it is of ■ 
fuch ufe in the brewery, as to merit 

a farther explanation in an article 

by itfelf. 

Vegetable, a term applied to 

plants, conlider’d as capable of 

growth, having veflels and parts for 

this purpofe, but generally funpofed 

to have no fenfation. 

Vinegar, is an acid penetrating 

C liquor, 
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liquor, prepar’d from wine, beer 

cyder, or a Muft which has been 

fermented as far as it was capable; 

vinegar being the produce of the laft 

ftage of fermentation. 

Vitriol, in general, is an acid 

found in the body of the earth, 

mix’d either with iron, copper, or 

zinc. ’Tis not this concrete, but the 

oil, or fpirit of vitriol, that is us’d in 

the brewery, in order to precipitate 

or fine brown beers that are ftubborn 

or nearly cloudy. A pound is fome- 

times put into a butt; though four 

ounces fhould never be exceeded in 

that quantity. 

Water, is a very fluid, fcentlefs, 

taftelefs, colourlefs, tranfparent li¬ 

quor. 
Wine, 
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Wine, a b-rifk, agreeable, fpiri- 

tuous and cordial liquor, drawn from 

vegetable bodies, and fermented. In. 

this fenfe beers and ales may be 

called, and really are, barley wines. 

Wort. Worts, or Mulls, may be 

faid to be fynonimous terms; the 

firft ufually applied to the unfer¬ 

mented extracts of Malt, as the 

other is to the expreffed juices of 

vegetables. 

/ 

C 2 SECTION 
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SECTION I. 
* .. 

Of F IRE. 

THough Fire is the chief caufe 

and principle of almoft every 

change in bodies; and though the 

untaught in chemiftry imagine, that 

they thoroughly underhand its na¬ 

ture, yet certain it is, that there is 

nothing more incomprehenhble, or 

that eludes our niceft refearch fo 

much. The lenfes are very inade¬ 

quate judges of it; the eye may be 

deceived, and fuppofe no Fire in a 

bar of iron, becaufe it does not ap¬ 

pear red, though, at the fame time, 

it may contain enough to generate 

pain : the touch is no pofitive proof, 

for 

1 
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for a body colder than ourfelves, 

though, perhaps, containing number- 

lefs particles of heat, will feel cold. 

The great and fundamental diffe¬ 

rence among philofophers, in refpedt 

to the nature of Fire, is, whether 

it be originally fuch, formed by 

the Creator himfelf at the begin¬ 

ning of things ; or whether it be 

mechanically producible in bodies 

by inducing fome alteration in the 

particles thereof. It is certain, that 

heat may be generated in any body 

by attrition ; but whether it exiffed 

there before, or was caufed imme¬ 

diately by the motion, is a matter of 

no great import in this Effay ; for 

the effects, with which alone we ate 

concerned, are ftill the fame. 
ft ® # 

C 3 Fire 
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Fire expands all bodies, both folid 

and fluid. If an iron rod, juft ca¬ 

pable of palling thro’ a ring of the 

fame metal, is heated red-hot, it will 

be increafed in length, and fo much 

fwelled as not to be able to pafs 

thro’ the ring, as before : if a fluid 

is put into a bellied glafs, with a long 

{lender neck, and properly marked, 

the fluid, by being heated, will ma- 

nifeftly rife to a conftderable height. 

The expanfion of fluids, by heat, 

is different, in different fluids; and 

may, in general, be faid to be in pro¬ 

portion to their denftty. Pure rain 

water, gradually heated, is expanded 

tt of its bulk, fo that 85 gallons of 

boiling water will, when cold, mea- 

fure no more than 84 ; and 85 gal¬ 

lons of boiling wort will not yield fo 

much, 
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much, becaufe the expanfion is great¬ 

er than that of water, in proportion 

as the wort is a denfer liquor than 

water : hence we fee the reafon why 

a copper, containing a given number 

of barrels of boiling wort, will not 

produce the fame number of barrels 

of beer when cold. 

Bodies are weakened or loofened 

in their texture by fire : that the 

adion of fire promotes the diftolu- 

tion of bodies, is evident, for even 

the hard eft, by an increafed degree 

of it, will liquify and run ; and Ve¬ 

getables are refolved and feparated 

by it into their conftituent parts 

when dried. It muft be owned, Ve¬ 

getables, become rigid or ftift : but 

this is not owing to the fire, confi- 

dered as lodged in the folid parts, 

C 4. but 
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but to its evaporating the aqueous 

ones; in which fenfe alone Fire can 

be faid to ilrengthen fome bodies that 

were before weak. 
■ •• ; *■ ■ .,, > 'T ... r .. .. wj 

That the texture of bodies fhould 

be loofened by Fire, is a neceffary 

confequence of expanhon ; for a bo¬ 

dy cannot be expanded but by its 

particles receding farther from one 

another; and if the particles be not 

able to regain the iituation they had 

when cold, the body will remain 

loofer in its texture, than before it 

fuffered the adlion of Fire : and this 

is the cafe of barley when malted. 

Fire may be conveyed through 

moft bodies, as air, water, afhes, 

fand, &c. The effect feems to be 

different, according to the different 

con- 
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conveyances. A difference appears 

between boiling and roafting, yet 

they anfwer the fame purpofe, that 

of preferving the fubjedi; and this, 

in proportion to the degree of heat 

it hath buffered. Malts, the more 

they are dried, the longer are they 

capable of maintaining themfelves in 

a found ftate, and the liquor brewed 

with them will, in proportion to fuch 

drynefs, keep the longer found. Wa¬ 

ter applied to Malt to make an ex- 

trad):, provided it does not exceed a 

certain degree of heat, the hotter it 

is, the more durable and founder will 

the extradl be. 

The laft confederation of fire or 

heat that relates to brewing is, the 

knowledge of its different degrees, 

and 
1 
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and how to regulate them : till of 

late, chemifts, and all others, were 

much to feek in this refpedt; they 

diftinguiftied more or lefs Fire in a 

very vague and indeterminate man¬ 

ner ; as the firft, fecond, third, and 

fourth degree of heat, meaning no 

precife heat, or heat meafured by any 

ftandard ; but by the invention of 

the Thermometer, we are enabled to 

regulate our Fires with the utmoft 

precifion. Thermometers are formed 

on different fcales; and therefore 

when any degree of heat is mention¬ 
ed, in order to avoid confufion, the 

fcale made ufe of fhould be mention¬ 

ed. I have conftantly ufed Fahren¬ 

heit's, as it is the moft perfect, and 

the moft generally received. Ac¬ 

cording to this inftrument, 32 de- 

,. grees 
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grees is the freezing point, or where 

water firft begins to harden into ice ; 

from 3 2 degrees to 60, may be faid 

to be different: degrees of vegetation, 

according to the different plants that 

receive fuch heats 5 the 40th degree 

is marked by Boerbaave, as the firfe 

fermentable heat, and the 80th as 

the lad • 47 degrees I have foiind 

to be the medium heat of London 

throughout the Year in the fhade ; 

98 degrees is faid to be that of our 

bodies when in health, as from 105 

to 112 are its degrees when in a fe¬ 

ver ; at 17 5 degrees the pure ft and 

higheft-redtified fpirits of wine boil, 

and at this degree I have found well 
grown Malt to charr ; at 2/2 de¬ 
grees water boils 5 at 600 degrees, 

quicklilver and oil of vitriol. Iron, 

Gold, 
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Gold, Silver, and all other Metals in 

fufion exceed this heat; greater ftill 

than any of thefe is the heat in the 

focus of the burning lens or concaves 

made byVilette, and Tfchirnhaufen’s; 

thefe are faid to volatilize metal, and 

vitrify bricks. Thus far experiments 

have reached ; but how much more, 

or how much lefs, the power of this 

element is, will probably be for ever. 

unknown. 

SECTION 
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SECTION II. 

Of Air. 

NONE of the operations, either 

of Nature or Art, can be carried 

on without the a&ion or afliftance 

of Air. It is the principal agent in 

fermentation; confequently its pro¬ 

perties and powers, fome of them at 

lead, ought to be well underftood 

bv brewers. 

By Air we mean a fluid, fcarcely 

perceivable by our fenfes, and dif- 

covering itfelf only by the reflftance 

it makes to bodies. We find it e- 

very where incumbent on the fur- 

face of the globe, extending to a 

confiderable, but determinate height, 

and 
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and commonly known by the name 

of the atmofphere. The weight of 

air is to that of water as i to 850, 

and its gravitating force equal to the 

preffure of a column of water 3 3 feet 

high ; fo that an area of one foot 

fquare receives from air a preffure 

equal to 2080 pounds weight. 

Elaflicity is a property appertain¬ 

ing to only one of the four elements, 

namely, Air, and is in proportion to 

•the comprefling weight. We fcarcely 

find this element (any more than the 

others) in a pure ftate : one thou- 

fandth part of common Air, fays 

Boerhaave, confifts of aqueous, fpi- 

rituous, oily, faline, and other parti¬ 

cles fcattered through it, which are 

not compreffible, and are, in general, 

preventive of fermentation, confe- 

quently 
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quently where the Air is pureft, fer¬ 

mentation is beft carried on. He 

like wife tells us, “ It is clear, that 

“ the ultimate particles of Air co- 

here together, fo as not eafily to 

“ infinuate themfelves into the fmall- 

a eft pores either of folids or fluids 

from whence thofe acquainted with 

brewing eaftly account why hot wa¬ 

ter, which forcesftrong and pinguious 

extra&s from Malt, prevents fermen¬ 

tation, as oils are an obftrudfion to 

the free entrance of the Air ; and 

from an analogous reafon, why, in 

weak extracts fermentation is fo much 

accelerated that the whole foon be¬ 

comes four. 

Air (like other fubjedts) is ex¬ 

panded or rarefied, and acquires a 

greater degree of elafticity, in pro¬ 

portion 
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portion to its heat; confequently the 

hotter the feafon, the more adtive 

and violent will fermentation be. 

Air abounds with water, and is 

perpetually penetrating and infinuat- 

ing itfelf into every thing capable of 

receiving it. Its weight, or gravi¬ 

tating lorce, mull neceflarily pro¬ 

duce numberlefs effects ; the water 

contained in Air is rendered more 

adtive by its motion; the falts and 

faponaceous fubjedts it meets with 

are loofened in their texture, and, 

in fome degree, difl'olved by it: as 

thefe are the principal conftituent 

parts in Malt, the reafon is obvious 

why thofe that are old, or have lain 

a proper time expofed to the in¬ 

fluence of the Air, difiblve more rea- 

A r; 



Ah EJfay on Brewing. 33 

dily, or, in other words, yield a more 

copious extract, than others. 

By means of this penetrating and 

adtive power in the Air, all bodies in 

a paffive ftate, expofed thereto a fuf- 

ficient time, become of the fame de¬ 

gree of heat with the Air itfelf. On 

this account the water lying in the 

backs ufed by brewers, may be faid 

to be nearly of the fame degree of 

heat as the Thermometer fhews the 

open Air in the fhade to be, except 

when this inftrument indicates a cold 

below the freezing point, or 3 2 de~ 

grees: for if the water was then as 

cold as the Air, it would become 

ice: in this circumflance it may 

more properly be accounted as hot 

as 3 3 degrees * for water will not 

immediately become as cold as the 

D Air, 
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Air, on many accounts, fuch as its 

not having been long enough ex- 

poled thereto, its being pumped out 

of deep wells, &c. 

Air is not ealily expelled from 

bodies, either folid or fluid: water 

requires two hours boiling to be dif- 

charged of the greateft part of its 

Air. That Air may thus be difcharg- 

ed by heat, appears from this, that 

water thus boiled, inftead of having 

any Air-bubbles when it freezes, as 

ice commonly has, will become a 

folid mafs like cryftal. 

As Air is rendered more adive by 

being joined to Water, that Water 

which has endured the Fire the leaf!; 

time, provided it be hot enough, 

will make the ftrongeft extrad. 

. W orts, 
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Worts, or Mulls, as they contain 

great quantities of falts and oils, are • 

denfer bodies than common water, 

and therefore require a greater de¬ 

gree of heat to make them boil ; 
confequently more Air is expelled by 

boiling worts, in a given time, than 

by boiling water in the fame time ; 

and as Air does not inftantaneoufiy 

re-enter thofe bodies, tho’ cold, they 

would never ferment of themfelves ; 

and were it not for the fubftitute of 

yeaft, to fupply the deficiency of the 

Air loft by boiling, they would fox 

or putrify for want of an internal 

elaftic Air, which is abfolutely ne- 

ceflary to fermentation. 

Air is more eafily diflodged from 

hot than from cold water, becaufe 

the weight of the atmofphere is lels 

D 2 on 
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on the former than the latter : but 

though there is Air in every fluid, it 

differs in quantity in different fluids j 

fo that no rule can be laid down for 

the quantity of Air worts fhould 

contain : probably the quantity fuf- 

ficient to faturate one fort, will not 

be an adequate proportion for an¬ 

other. 

Laftly, Air encompaffes, is in con- 

tad with, confines, and compreffes 

all bodies; infinuates itfelf into their 

penetrable paffages, and exerts all its 

power as well on fclids, as on fluids : 

and finding in bodies fome elements 

to which it has a tendency, unites 

with them. By its weight and per¬ 

petual motion it ftrongly agitates the 

parts of bodies in which it is con¬ 

tained, rubs, and intermixes them 
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intimately together, difuniting fome, 

and joining others, and thereby pro¬ 

ducing very lingular effe&s, not ea- 

lily accomplilhed by any other 

means. That this element has fuch 

furpriling powers, is evident from 

the following experiment. “ Fer- 

“ mentable parts, duly prepared and 

“ difpofed in the vacuum of Mr. 

“ Boyle's Air-pump, will not fer- 
I 

“ ment, though adled upon by a 

“ proper heat; but, difcharging their 

“ Air, remain unchanged. 

\ 

D3 SECTION 
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SECTION III. 

Of W A T E R. 

AS Water is perpetually an ob¬ 

ject of our fenfes, and made 

rife of for molt of the purpofes of 

life, many people imagine, that they 

perfectly underftand its nature : but 

they who have inquired into it with 

the greater! care, find it very diffi¬ 

cult to form a right notion of it, be- 

caufe it is no eafy matter to feparate 

Water from other bodies, or other 

bodies from Water. Hartffiorn, by 

being long dried, refills a file more 

than iron • yet, on diftillation, yields 

much Water. I have already ob- 

ferved, that Air is intimately mixed 

with 
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with it \ how is it poffible then ever 

to obtain Water perfectly pure ? 

In its moft perfect ftate, we under- 

ftand it to be a liquor very fluid, in¬ 

odorous, inflpid, pellucid, and co- 

lourlefs, which, in a certain degree 

of cold, freezes into a brittle, hard, 

glafiy ice : this furnifhes us with 

another reafon, why it is abfolutely 

impoflible to have water intirely 

free from every thing elfe, becaufe, 

while it fubfifts in a fluid ftate, it 

contains a conftderable degree of 

heat or fire. 

Though lightnefs is reckoned a 

perfe&ion in water, yet its certain 

weight is with great difficulty deter¬ 

mined : fountain, river, or well wa¬ 

ters, by their admixture with faline, 

D 4 ' fa- 
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faponaceous, and vitriolic fubftances, 

are rendered much heavier than in 

their natural date \ and different de¬ 

grees of heat, by varying the expan- 

fion, mull affedt the weight of wa¬ 
ter. A pint of rain-water, fuppofed 

to be the pureft, is faid to weigh 15 

ounces, 1 drachm, and 50 grains ; 

but the weight is different in diffe¬ 

rent feafons of the year. 

A fecond property of Water,which 

it has in common with other liquors, 

is its fluidity j and this is fo great, 

that a very fmall degree of heat 

above the freezing point, makes it 

evaporate. Few brewers, I believe, 

know how great a proportion of the 

quantity of water they ufe in brew¬ 

ing, is loft by evaporation. The 

j purer 
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purer the water, the more readily 

it evaporates ; fo that fea-water, 

which is fuppofed to contain one 

fortieth part of fait, waftes much lels 
than purer water, and more forcibly 

refifts the effedls of Fire. Notwith- 

ftanding which, as Fire ultimately 

divides moll bodies, and has the pro¬ 

perty of feparating the denfe parts 

from the rare, a ftrong and continual 

ebullition may be a means of fepa¬ 

rating, in fome meafure, the impuri¬ 

ties of the Water from the Muft. 

The ultimate particles of Water, 

Boerhaave believed to be much left 

than thofe of Air, as water paffes thro’ 

the invifible pores and interftices of 

wood, which never tranfmit the leaft 

elaftic air : nor is there, fays he, any 

known fluid, (Fire excepted, which 

i 
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penetrates every thing) whofe parts 

are more penetrating than thofe of 

water ; but as water is not an uni- 

verfai diflolver, there are veflels which 

v/ill contain it, though they will not 

contain even the thick iyrup of fu- 

gar, for fugar makes its way by dif- 

folving the tenacious and oily fub- 

ftance of wood ; which water can¬ 

not. 

Water, when fully faturated with 

Fire, is faid to boil, and is then un¬ 

der a ftrong ebullition ; in that ftate 

it occupies T'T degrees more fpace than 

when cold: fo that a brewer who 

would be exadf, when he intends to 

reduce his liquor to a certain degree 

of heat, rauft allow for this expan- 

fion, abating therefrom the quantity 

of fleam exhaled. 
As 
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As Water, by boiling, may be faid 

to be filled or faturated with Fire, fa 

may it with any fubjedt capable of 

being diftolved therein. Tho’ Wa¬ 

ter will difiolve only a given quanti¬ 

ty of any body foluble in it; yet, at 

the fame time, it will difiolve a cer¬ 

tain proportion of fome other body : 

for four ounces of pure rain-water 

will difiolve but one ounce of com¬ 

mon fait ; though after taking this 

as the utmoft of its quantity, it will 

ftill receive and difiolve two fcruples 

of another kind of fait, viz. pulve¬ 

rized Nitre. In the fame manner 

the ftrongeft extract of Malt, or Wa¬ 

ter faturated with the foluble parts 

of Malt, is ftill capable of receiving 

fomething from Hops; but in a li¬ 

mited proportion, as is evident from 

the 
1 
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the thin bitter pellicle that often 

fwims on the furface of the firft 

Wort of brown ftrong beer, which is 

commonly over-charged with Hops, 

by putting the whole quantity into 

it: the Water not being capable of 

fufpending all that the heat difiolves, 

it rifes at top. This may ferve for a 

hint, to ufe fewer, or rather to di¬ 

vide them otherwife than is generally 

Boerhaave believed the ultimate 

particles of Water to be folid fpheres, 

rigid, perfedtly inflexible, and of an 

adamantine hardnefs : whether this 

doflrine be true, or not, it is certain, 

that Water a£ts very differently, as a 

menftruum, according to its different 

degrees of heat: confequently its heat 

is a point of the utmoft importance 

with 
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with regard to brewing, and mu ft 

be properly varied according to the 

drinefs and nature of the Malt; to 

its being applied either in the firft 

or laft mafhes; and in proportion 

alfo to the time the beer is intended 

to be kept. To this end we muft 

have recourfe to the Thermometer, 

as the only inftrument capable of 

numerically determining the power 

of Heat or Fire. 

Nutrition cannot be carried on 

without Water, though Water itfelf 

is not the matter of nourifhment, 

but only the vehicle. 

Water is as neceflary to fermenta¬ 

tion as heat or air : the farmer who 

Hacks his hay or corn before it is 

thoroughly dried, foon experiences 

the 



46 An EJj'ay on Brewing. 

the terrible effects of too much moif- 

ture or water redding therein : all 

vegetables therefore intended to be 

kept long, ought to be well dried. 

The brewer fhould carefully avoid 

purchafing Hops that are flack bag¬ 

ged, or kept in a indift place ; or 

Malt that has been fprinkled with 

water foon after it was taken from 

the kiln; for, by means of the moif- 

ture, a fermentation begins, which, 

for want of a fufficient quantity of 

Air, is loon flopped; but the heat 

thereby generated, remaining, every 

feed begins to grow, and forms a 

mofs that dies, and leaves a putrid 

mu fly tafle behind, which always 

prevails, more or lefs, in the beer. 

Water, by fome, has been ac¬ 

counted an univerfal folvent: but, 

certain 
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certain it is, it docs not adt as fuch 

on all metals, gems, ftones, and ma¬ 

ny other fubftances: it does not, in 

general, diffolve oils, but is mifcible 

with highly-rebtified fpirits of wine} 

or alcohol, which is the pureft vege¬ 

table oil in nature * all faponaceous 

bodies, w'hether artificial or natural, 

fixed or volatile, readily melt there¬ 

in : the foluble parts of Malt, being 

oils and falts, are properly foaps, 

and confequently diffoluble in this 

menftruum ; and in fuch manner, 

that neither the oil nor fait appears 

feparately, but the whole fee ms to 

compofe an homogeneous uniform 

mixture. One particular property of 

faponaceous fubftances, well worth 

our obferving is, that, by being inti¬ 

mately mixed with oily fubftances, 

refins, &fc. thev render them mifci¬ 

ble 
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ble with water ; confequently Hops, 

which contain a large portion of re¬ 

fin, will yield their extracts more ef- 

ficacioufly by being boiled in wort 

than in water alone : fo that all 

pretended improvements for making 

extracts of Hops by themfelves in 

water alone, or keeping a Rob of 

them againft dear times, are abfurd 

and ridiculous. Water not only 

diffolves true foaps, but, by their 

affiftance, acquires a power of dif- 

folving bodies which otherwife it 

could not. A farther proof of this 

(which every attentive brewer will 

find) is, that a given quantity of 

Hops, boiled in a wort by hotter 

water more ffrongly extracted, will 

yield a bitterer liquor, than the fame 

quantity boiled in a weaker wort, or 

in water alone. 
When 
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When a faponaceous fubftance is 

diflolved in water, it lathers, froths, 

and bears a head ; hence, in extracts 

of Malt, we find thefe figns in the 

underbade ; but weak and flack li¬ 

quors (the falts of the Malt only 

being diflolved without a fufficient 

quantity of the oils) not being fa¬ 

ponaceous, yield no froth, and gene¬ 

rally let part of the grift fall undif- 

folved in a whitifh flour : fomewhat 

like this happens when the water for 

the extrad is Over-heated, for then, 

as more oils are extracted than are 

fufficient to balance the falts, the ex- 

trad is not faponaceous; in this cafe 

the extrad comes down with little 
» 

or no froth or head, as before ; but 

without depofiting any flour in the 

underback : hence, tho’ the head 

or froth of the extrads in the undcr- 
E back 
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back are efteemed, by many, as lure 

figns and guides tor regulating the 

progrefs of brewing, we fee how un¬ 

certain fuch figns are, as diredt op- 

pohtes exhibit the fame appearances; 

and fhould the heat of the water be 

increafed beyond this laft-mentioned 

degree, fo as to impede the adtion of 

the Air necefiary to extradt with, (an 

error by the brewers termed Jetting 

the goods) inftead of having a good 

extradt, the whole runs into infepa- 

rable clods or lumps, from whence 

the grift is feldom or never recover¬ 

ed ; confequently, whoever would act 

with certainty in this art, mu ft rely 

on the Thermometer alone. 

This might be a proper place to 

obfcrve the difference between rain, 

fpring, river, and pond waters j but 

as 
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as the art of brewing is very little, 

or not at all affe&ed by the diffe¬ 

rence of waters, if they be equally 

foft, but rather depends on the due 

regulation of heat; and as foft wa¬ 

ters are alike, and found in moft 

places where brewing is neceffary ; 

from hence it is evident, that any 

fort of beer or ale whatever may be 

brewed with equal fuccefs, where 

Malt and Hops can be procured pro¬ 

per for the refpe&ive purpofes. And 

if hitherto prejudice or intereft has 

i appropriated to fome places a repu- 

j tation for particular forts of drinks, 

it has arofe from hence : The art 

being totally defe&ive of principles, 

the event depended on experience 

only ; and lucky combinations were 

i moft frequent where the greateft 

practice was ; and for want of 

E 2 know- 

.. 

f 
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knowing the true reafon the diffe¬ 

rent properties obferved in the fe- 

veral drinks were attributed to the 

water; but juft and true principles, 

followed by as juft a pra&ice, ren¬ 

ders the art univerfal. This truth 

would appear in a ftronger light, were 

I to extend the obfervations farther 

on this element; but as the fubject 

of Water is fully treated of by Boer- 

haave, Shaw, and Hales, it would 

be tedious to add any thing more 

upon it. 

I 

SECTION 
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SECTION IV. 

Of Earth. 

BO e rh a av e defines Earth to be 

a fimple, hard, friable, foffil 

body, fixed in the fire, but not 

melting in it, nor difioluble in wa¬ 

ter, alcohol, oil, or air. Thefe are 

the characters of pure Earth 5 which 

no more than any of the other ele¬ 

ments comes within our reach, free 

from the admixture of the others ; 

but as it is never made ufe of in 

brewing, except fometimes for the 

purpofes of precipitation, it is un- 

necefiary to fay any thing more up¬ 

on it: whoever defires to be more 

informed concerning it, may confult 

E 3 Boer-' 
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Boerhaave, and the authors before- 

mentioned. 

SECTION V. 

Of the T HERMOMETER. 

TH E Thermometer is an infir u- 

ment for meafuring the in- 

creafe and decreafe of heat and cold ; 

and, by doing it numerically, fixes 

in our minds the value of any de¬ 

gree : if bodies of feveral properties 

are brought to one denomination, 

though each pofiefs different degrees 

of heat, it teaches us to difcover 

what degree they will arrive at when 

thoroughly blended together, fuppo- 

fing effervefcence to have no fhare 

in their heat 

The 
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The inventor of this admirable 

inftrument is not certainly known ; 

however, the merit of the difcove- 

ry has been alcribed to feveral great 

men, of different nations, in order 

to do them, or their countries ho¬ 

nour. It came to us, from Italyy 

about the beginning of the fix- 

teenth century. The fir ft inventors 

were far from bringing this inftru¬ 

ment to its prefent degree of perfec¬ 

tion ; it was not then hermetical¬ 

ly fcaled, confequently the contain¬ 

ed fluid was, at the fame time, un¬ 

der the influence of the weight of 

the air, and that of expanflon by 

heat. The academy of Florence add¬ 

ed this improvement ; which foon 

made them more generally received : 

but ftill the inftrument laboured un¬ 

der many imperfedfions : the high- 

E 4 eft: 
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eft degree of heat of the Florentine 

Thermometer was fixed from the 

heat of the ftrongeft rays of the fun 

in that country ; this vague deter¬ 

mination, varying in almoft every 

place, and the want of a fixed and 

univerfal fcale, have rendered all the 

obfervations, made with iuch inftru- 

ments, ufelefs to us. 

Boyle, Halley, Newton, and feve- 

ral great men thought this inftru- 

ment fo worthy of their attention, 

as to endeavour to fix two invariable 

points, to reckon from, and to ob¬ 

tain a proper divifton. Mr. Amon- 

tons is faid to have difcovered the 

uniformity of the degree of boiling 

water j and made ufe of this for gra¬ 

duating his Thermometers - but Fah¬ 

renheit found, that the prefiure of 

the 
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the Air would vary this, in its great- 

eft latitude, fix degrees; and there¬ 

fore concluded that a Thermometer, 

made at a time when the Air is in 

its middle ftate, may be fuppofed 

fufficiently exabfc for aim oft every 

purpofe. As foon as this degree of 

heat, viz. that of boiling water, was 

fettled, many means were propofed 

to determine another as certain : the 

degree of temperature was thought, 

by many, a proper one ; but what 

that degree truly was, became diffi¬ 

cult to determine ; at laft the freez¬ 

ing point of Water offered itfelf? 

and though fome doubts arofe with 

Dr. Halley, and others, whether Wa¬ 

ter conftantly froze at the fame de¬ 

gree of cold, yet Dr. Martine, by 

his feveral experiments, proving this 
to 
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to be beyond all doubt, it has been 

received for as fixed a truth, as that 

of boiling Water. Thefe two de¬ 

grees being thus eftablifhed, nothing 

remained but the divifion of the in¬ 

termediate fpace on fome fcale that 

could be univerfally received. 

The matter wherewith Thermo¬ 

meters were to be made, became the 

obje£t of farther fearch : Sir IJaac 

Newton employed, for this purpofe, 

linfeed oil: but this was objected to, 

as being an un&uous body, and more 

apt to adhere to the fides of the 

glafs; and, on account of its being 

fuddenly affebted by cold, for want 

of thofe parts which thus adhered to 

the fides, did not fhew the true de¬ 

gree. 

Tinged 
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Tinged Water was employed by 

others; but this freezing when Fah¬ 

renheit's Thermometer points 32 de¬ 

grees, was, from thence, incapable of 

denoting any cold more intenfe. 

Spirits of Wine, which endure a 

great deal of cold without ftagnat- 

ing, were next employed ; but this 

liquor being fufceptible of no great¬ 

er degree of heat, than where Fah¬ 

renheit's fcale fhews about 175 de¬ 

grees, was not capable of being ufed 

where boiling Water was concern¬ 

ed. 

The only fluid then, which could 

beft anfwer every purpofe, was Mer¬ 

cury ; this never has been known to 

freeze, and will not boil under a 

heat of 600 degrees • beflde, it is 

free 
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free from every inconvenience at¬ 

tending other liquids. 

I do not recollect to have heard, 

or to have read, that the exterior 

form of thermometers has undergone 

any very confiderable alterations ; 

but as the inflrument is entirely 

founded on the dodrine of expan¬ 

sion, viz. that heat or fire expands 

all bodies, as cold condenfes them, 

there was a neceffity of employing a 

fluid eafy to be dilated, whofe bulk 

.fhould be feated in one part, but, be¬ 

ing expanded by heat, fhould fhew 

the expanfion by entering into fome 

fine tube, or capillary cylinder, fo 

fmall that its motion fhould be fpee- 

dy and perceptible. Some Thermo¬ 

meters have been conftruded with 

bulbs compofed of a larger cylinder: 

now 
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now they are generally made globular * 

the fmaller the bulb is, undoubtedly 

the fooner is it heated through, and 

the finer and fmaller the tube, the 

greater will be the length of it, and 

the more diftindt the degrees: but 

another improvement was ftill want¬ 

ing, as it is fcarcely poffible any glals 

cylinder, fo very fin all, can be per- 

fedl 5 but if the quickfilver, during 

the expanfion, as in this cafe it mull, 

pafles through fome parts of the tube 

wider than others, the degrees will 

be lhorter in the former, and longer 

in the latter ; confequently, if the 

divifions in fuch a tube are made 

equal between the boiling and freez¬ 

ing points, the Thermometer, thus 

graduated, cannot be true : to redli- 

fy this, the ingenious Mr. Bird, of 

London, put into the tube about the 

length 
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length of an inch of Mercury ; and 

meafuring, with a pair of compaf- 

fes, the exadt length of this body of 

quickhlver in one place, he moved 

it about from one end to the other, 

carefully obferving, in the feveral 

places, how much it increafed or di- 

minifhed in length, and thereby af- 

certained where, and how much the 

degrees were to be varied. By this 

means his Thermometers are perfect¬ 

ly accurate, and exceed all that were 

ever made before. 

I fhall not trouble my reader with 

the number oi calculations that have 

been made to exprefs the quantity of 

particles the matter contained in the 

bulb is fuppofed to confxft of, in or¬ 

der to determine the quantity dilated: 

this Dr. Martino feerns to think is 

more 
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more curious than ufeful ; it is fuffi- 

cient, for our purpofe, to know how 

the beft Thermometers ought to be 

conftrudted : they who have leifure 

and inclination, may be agreeably 

entertained by the author laft cited. 

By obferving the rife of the Mer¬ 

cury in the Thermometer, during 

any given time • as, for inftance, 

during the time of the day, we af- 

certain the degree and value of the 

heat of every part of the day : by 

repeated experiments it appears, that 

the medium heat of the whole day 

is ufually indicated at a Bated time, 

viz. at eight o’clock in the morn¬ 

ing, if the inftrument is placed in 

the fhade, in a northern lituation, 

and out of the reach of culinary or 

any other accidental heat. 

Though 
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Though Water is not fo readily 

affedted by heat and cold as the Air, 

yet as all bodies, that are long ex- 

poled to the Air, become of the fame 

degree of heat with the Air itfelf, no 

great error can arife from estimating 

Water, in general, to be of the fame 

heat as the Air, at eight o’clock in 

the morning, in the fhade. 

The Thermometer teaches us, that 

the heat of boiling Water is equal to 

212 degrees; and, by calculation, 

we may learn what quantity of cold 

Water is neceffary to bring it to any 

degree we chufe; fo that though the 

inftrument cannot be ufed in large 

veffels where the Water is heating, 

yet, by the power of numbers, the 

heat may be ascertained with the 

greatell accuracy. The rule is this: 

Multiply 
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Multiply 212, the heat of boiling 

Water, by the number of barrels of 

hot Water (fuppofe 22 ;) and the 

number of barrels of cold Water to 

be added to the former (fuppofe 1 o 

barrels) by the heat of the Air at 8 

o’clock (fuppofe 50;) add thefe two 

products together, and divide by the 

fum of the barrels : the quotient 

fhews the degree of heat of the Wa¬ 

ters mixed together. 

212 heat of boiling water. 50 deg. of heat at 8. 
22 barrels of hoc water. 1 o bar.of cold water 

424 500 
424 

22 4664 * 
10 500 

heat of tfu 
together. 

192 

44 
32 

Sum 3 2 
of bar¬ 
rels. 

5164 

196 

161 degrees will be the 
water when mixed 



( 

/ 

66 An EJfay on Brewing. 

The calculation may be extended to 

three or more bodies, provided they 

be brought to the fame denomina¬ 

tion. Suppofethefe 3 2 barrels of Wa¬ 

ter to be ufed where there is a grift of 

20 quarters of Malt: if thefe 20 quar¬ 

ters of Malt are equal in bulk to n 

barrels of Water, and the Malt, by 

having lain expofed to the Air, is of 

the fame degree of heat with the Air, 

in order to know the heat of the 

Mafh, the calculation muft be thus 
continued. 

161 heat of Water. 50 deg. of heat of Mak0 
3 2 bar. of Water. 11 bar. the bulk of Malt 

322 . 550 
483 

3 2 Water 5152 
11 Malt 550 

a 1 ■**39 

43 I 5 7°2 I * 33 degrees the heat cf the Mafh. 
I 43 * * * 

140 
129 

119 
129 . 
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We fhall meet hereafter with fome 

incidents, which occafion a difference 

in the calculation, but it will be time 

enough to mention them by and by. 

The Thermometer, by fhewing 

the different degrees of heat of each 

part of the year, fhews us, at the 

fame time, how much, more or lefs 

hot, the extracts for common fmall 

beer ought to be * what quantity of 

Hops ought to be ufed at different 

times* how much Yeaft is requisite, 

at fuch times, to carry on a due fer¬ 

mentation ; and even the length of 

the time the Worts ought to boil : 

and indeed, without this knowledge, 

Beers, though brewed in their due 

feafon, cannot be regularly ferment¬ 

ed, and whenever they prove good, 

it is by accident. 

F 2 Beers 
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Beers are deported in cellars, to 

prevent their being affecfted by the 

variation of heat and cold in the ex¬ 

ternal air : by means of the Ther- 

'mometer the heat of thefe cellars is 

afcertained, the temper of the liquor, 

and whether it will, fooner or later, 

come forward, determined. 

The brewing feafon, and the rea- 

fons why fuch feafon is fitted: for 

brewing, can only be determined by 

this inftrument 5 it points out like- 

wife our chance for fuccefs fome- 

times in the hotted months. 

All vegetable fermentation is car¬ 

ried on in heats between 40 and 80 

degrees 5 we are, by this inftrument, 

taught to put our Worts together at 

luch a temperature, that they fhall 

neither 
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neither be evaporated by too great 

heat, nor retarded by too great a de¬ 

gree of cold. 

If curiohty fhould lead us fo far, we 

might likewise determine, by it, the 

particular ftrength of each Wort, or 

of every Mafh ; lor ii Water boils at 

: 212 degrees, Oils at 600, and Worts 

! be a composition of Water, Oil, and 

: Salt, the more the heat of a boiling 

' Wort exceeds that of boiling Water, 

I the more Oils and Salt muft it con- 
; 

j tain, or the Stronger is the Wort. 

A given quantity of Hops, boiled 

in a given quantity of Water, muft 

: be limilar to the cafe of the Wort 

1 juft now mentioned ; and their in- 

: trintic value and goolnefs may in 

the fame manner be ascertained. 

F x The 
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The more the Malts are dried, the 

more do they alter in colour, from a 

white to a light yellow, next to an 

amber, then to a high amber ; far¬ 

ther on, to a low brown, ftill en- 

creafing to a higher, until, at laft, 

it become fpeckled with black ; in 

which ftate we frequently fee it : 

and if more fire or heat is continued, 

it will charr, and become black. If 

once we obferve the degree of heat 

neceflary to produce thefe alterations 

of colour, we fhall, for the future, 

by infpedtion of the Malt only, know 

with what degree of fire it has been 

dried ; know immediately what will 

fuit our purpofe, and, with the great- 

eft accuracy, appoint the heat of the 

fir ft Mafh, a thing of the greateft 

confequcnce to the right manage¬ 

ment of the procefi of brewing. 
I r 
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If I had not already faid enough 

to convince the brewer of the utility 

of this inftrument, how curious he 

ought to be in the choice, and how 

well acquainted with the ufe of it, 

I would tell him, that the heat gain¬ 

ed by the effervefcing of Malt, is to 

be determined by it alone ; that 

heats loft by mafhing, or by Water in 

its paflage to the ton, can be found 

by no other means; and above all, 

that there is no other way, with cer¬ 

tainty, to know the heat of the tap 

or extra&s; the importance of which 

will fully appear in the fequel. 

I know very well, that good Beer 

was made before the Thermometer 
TA if', - 1 

was known, and ftill is, by many, 

who are as entirely ignorant of it, as 

F 4 if 

I 
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if it had never been invented: but 

this is always by chance; and they 

cannot but confefs they frequently 

fail; whereas, did they but properly 

apply this inflrument, they certainly 

never would. It is juft as abfurd for 

a Brewer to refute the ufe of it, as it 

would be for an Architect to throw 

away his rule, as ufelefs, becaufe the 

firft houi'e was, probably, built with¬ 

out one. 

SECTION 
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SECTION VI. 

Of the Vine, its Fruit and Juices. 

Hitherto we have done little elfe 

but define, and confider the 

properties of the fubjedls concern¬ 

ed in brewing, occalionally apply¬ 

ing them to the art: in the defi¬ 

nitions hitherto given of Beers and 

Wine, we have chofen a diverfity, the 

better to explain ourfelves, and con¬ 

vey, at the fame time, a true idea 

of them: we will now confider them 

as fimilar, or, at leaf!:, analogous li¬ 

quors. All Wines, whether made 

from corn or fruit, mull, at the time 

they are ufed, have their folid parts 

fo 
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fo blended with their fluid, as to 

make but one tafte, and be found, 

light, and tranfparent : but as this 

can arife only from a due proportion 

of the fermentable parts, and from 

a due fermentation itfelf, it is evi¬ 

dent, that the adt of fermentation 

ought to be the objedt of our firft 

and ftridteft inquiry. 

Any fermented vegetable liquor, 

that in diftillation yields a fpirit which 

will burn, and may be mixed with 

Water (fays Boerhaave) may be dif- 

tinguifhed by the name of Wine, 

whatever vegetable matter it is pro¬ 

duced from. Now, as fuch a fpirit 

is produced both from beer and ales, 

brewing may be juftly called the art 

of making Wines from corn. In or¬ 

der to arrive at., the knowledge of 

con- 
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conducting this art in the heft man¬ 

ner, let us have recourfe to nature 

in that liquor, and to that fruit which 

has wholly engrofled the name of 

Wine * and obferve the properties fhe 

employs, and the fteps fhe follows in 

bringing about the procefs of fer¬ 

mentation. 

Moft of the juices of Grapes 

have, when fermented, the proper¬ 

ty of being, in time, as light and 

pellucid as pure Water; and con¬ 

tain fine fpirituous parts, fufficient 

to cherifh, comfort, and even ine¬ 

briate. But thefe properties in their 

juices, tho’ general, are not univer- 

fal; for which reafon it is neceflary 

to examine fome circumftances at¬ 

tending the formation and ripening of 

this fruit; of thofe forts of it, I mean, 

whofe 
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whofe juices produce a liquor capa¬ 

ble of fupporting itfelf in a found 

ftate for fome time. 

All Grapes, when they firft bud 

forth, are extremely four, and when 

ripe, very fweet; being originally an 

acid, which is afterwards fmoothed 

ever with an oil : with us, in Eng¬ 

land, they are produced under the 

leaft degree of heat they are capable 

of, and difeover themfelves here, in 

their firft fhape, about "June, when 

the medium of the heat of the fun’s 

beams, and the cold of the night, is 

nearly equal to 60 degrees, accord¬ 

ing to Fahrenheit s Thermometer ; 

th is therefore is the degree of heat, 

under which their acid falts are 

formed. 
1 

The 



An EJjay on Brewing. 7 7 

The higheft degree of heat, in 

fome countries where Grapes come 

to perfect maturity, as at Rome, is 

99 degrees ; at Padua 92 degrees 

at Montpelier 8 8 degrees, in the fhade * 

to which, according to Dr. Lining's 

obfervation, 20 degrees more muft 

be added lor the greater heat of the 

fun’s beams: the heat then at Rome 

will be 119 degrees ; at Padua 112 

degrees; at Montpelier 108 degrees; 

and thefe approach nearly to the 

greateft degrees of natural heat; for 

De Reaumur has obferved no higher 

than 104. degrees, which, with the 

addition of the 20 above-mentioned? 

will make the greateft heat equal to 

1 24 degrees. Hence we may con¬ 

clude, that 124 degrees is a heat by 

which their acids are ftill fmoothed 

with 
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with oils, fo as to become Tweet 5 

and gaining, by the greateft heat, the 

greateft quantity of oils, they obtain 

their greateft power, under this de¬ 

gree, of reftfting the acids that circu¬ 

late in the air ; or, in other words, 

obtain their greateft degree of fweet- 

nefs. Though the higheft degree of 

heat, in the known world, does not 

exceed 124 degrees, yet there are 

many countries, as Jamaica, Barba- 

does, &c. that will not generally pro¬ 

duce grapes 5 and whenever the cul¬ 

tivation of the Vine is attempted in 

thofe places, it is obliged to be fhaded 

and fcreened from the fcorching 

beams of the fun, which, in its in¬ 

fancy, it is not capable of fupport- 

ing. By comparing the heat of thofe 

places with that at Rome, Padua, 

and 
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and Montpelier, as before, it will ap¬ 

pear, that the want of Grapes is not 

owing to the heat being too great 

to ripen them, but becaufe, in thofe 

parts of America, the heats, being 

not only great, but conftant, and 

nearly uniform all the year, exceed 

the degree of temperature neceflary 

for the firft production of the fruit. 

Hence we learn, that Nature em¬ 

ploys lefier heats to form, than to ri¬ 

pen, the juices of this fruit, or to be¬ 

llow on them a power of maintaining 

themfelves, for fome time, in a found 

Hate. And from this we may learn 

an invariable rule for our government 

in extracting the virtues from Malt, 

for any fort of Beers or Ales what¬ 

ever. We have inveftigated the low- 

eft degree of heat in which Grapes 

are 
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are produced, and nearly the higheft 

they ever receive to ripen them; and 

knowing, that fome climates have a 

conftant heat, too great to admit of 

their being formed, we may, from 

thefe principles, with certainty fay. 

There are certain degrees of heat, 

with regard to Grapes, which may 

be called their germinating degrees; 

and the reft, fuperior thereto, their 

degrees of maturation : and if 60 

degrees be the loweft of the one, and 

124 degrees the higheft of the other 5 

and if a certain power of acids is ne- 

ceflary for their germination, which 

mu ft be counterbalanced by an equal 

power of Oils raifed by the heat of 

the fun for their maturation, or per¬ 

fect ftate ; then the medium of thefe 

two numbers, or 92 degrees, may 

be faid to be a degree, at which this 

fruit 
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fruit cannot pofiibly be produced. 

At Panama the lower! degree of 

heat is 72 degrees, to which 20 de¬ 

grees added, tor the Inn’s beanisj 

makes 92 degrees, confequently no 

Grapes grow there : if we recoiled!, 

that we can fcarcely make Wine, 

which will preferve itfelf, of Grapes 

produced in England, (for our fun 

feldom raifes the Thermometer to 

100 degrees, and that but for a fhort 

continuance) and that the fun, with 

us, at feveral diflant terms in fum- 

mer, is feen to produce new germi¬ 

nated Grapes, it will confirm all that 

has been advanced above. Thefe re- 

fledtions are of ufe in brewing; and 

likewife point out, to us, what parts 

of our Plantations are fit to produce 

this fruit, and to what degree of per¬ 

fection. 
G I have 
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I have been the more particular 

in this point, becaufe there is a great 

fimilarity between the growth and 

ripening of Grapes, and the drying 

and extracting of Malts. If too fmall 

a degree of heat is made ufe of, aci¬ 

dity enfues; if too great, on account 

of a large quantity of air being ex¬ 

pelled by the heat, no extraCt can be 

obtained. Nature alone points out, 

to us, the beft and wjfeft rules; in 

this fruit, file ihews us, that the 
power which forms it, is exerted on¬ 

ly to a certain number of degrees of 

heat ; and that its maturation like- 

wife depends on a fimilar extent of 

heat, but greater, and more powerful. 

In order to illuftrate the do&rine, 
that Grapes are endued with various 

properties, in proportion to the heat 

of 
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of the air they have been expofed to, 

let us remember what Botrhaave has 

told us, that, in very hot weather, 

the oleous or pinguious corpufeles of 

the earth are carried up into the 

air, and defeending again in the next 

fhower, make the rain, in fummer, 

very different from that pure fnow 

which falls in a hard froft ; it is far 

more acrid, and difpofed to froth ; 

and hence fummer rain, or rain pro¬ 

duced in hot weather, is always fruit¬ 

ful, whereas that in cold is fcarcely fo 

at all. In winter the air abounds with 

acid parts, and is more compre.ffed by 

cold; in fummer, as may be feen 

not only from the rain’s difpofition 

to froth with acid falts, but a!fa with 

oily or pinguious corpufcles, it is 

in a more relaxed ftate. The fame 

writer has obferved, in many places, 

G 2 that 
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that principles which once occupy 

bodies, are To blended one with 

another, as to be ultimately infepa- 

rable : thus Grapes, by cold, obtain 

a quantity of comprefled air, which, 

when covered with oils attra&ed 

into the fruit by a greater heat, be¬ 

comes, in fome degree, elaftic 5 from 
hence arifes (as we fhall hereafter fee) 

part of their fermentable quality: and 

as Grapes gain alfo acid parts, which 

cannot, by any natural heat, be in- 

tirely removed, but are covered or 

blended with oils attracted by heat, 

a faccharine fait is formed. Now, in 

proportion as thefe acids are formed 

more or lefs fharp, and counterba¬ 

lanced by a greater or lefs quantity 

of oils, their juices approach near¬ 

er to perfection or faponaceoufnefs, 

and complete the power of ferment- 

ijlg- 
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ing. A perfect fermentation is the 

aim of the Wine-maker; and as this 

cannot be obtained but with juices 

perfectly faponaceous, it follows, that 

the properties of a true fapo may be 

eftimated by the fame fcale and num¬ 

bers as fermentation ; and a fapo may 

be faid to be true and perfedt, when 

the power of the falts therein are 

equal to the power of the oils, and 

both moft intimately blended; from 

whence Wines ferment, become fpon- 

taneoufly pellucid, and maintain 

themfelves found a due time. A 

refledtion on the different tendency 

the Wines of France, Spaini and the 

Madeiras have to thefe properties, in 

proportion to the heats they fuflain 

in feveral ftages of growth, and lome 

Wines, which come from the Indies, 

G 3 which 
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which art can fearedy make tranfpa- 

rentj will evince the truth of this 

dextrine; fo that it may well be 

noted, that chemiftry has not fur- 

nifhed the practical part of the brew¬ 

ery, with a better piece of intelli¬ 

gence than this. 
• ' ... j- 

The nature of the foil proper for 

the Vine would, in another work, 

be a very ufeful enquiry ; it will be 

fufficient here barely to hint at the 

effedl which nitrous foils produce in 

mulls. The Portugueze> when they 

difeovered the iiland of Madeira, in 

1420, fet fire to the forefts with 

which it was totally covered; it con¬ 

tinued to burn for the fpace of feven 

years, alter which they found the 

land extremely fruitful, and yielding 

fuch 
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fuch Wines as, at prefent, we have 

from thence, tho’ in greater plenty : 

now Madeira Wines are very diffi¬ 

cult to fine, and though this climate 

is more temperate than the Canaries, 

yet the Wines are obliged to be car¬ 

ried to the Indies, and the warmer 

parts of the Globe, to be purged, 

fhook, and attenuated to the fame 
degree of finenefs as other Wines ; 

tho’, were the Portugueze mafters 

of fermentation, much, or the whole 

of this trouble might be avoided. 

Hence we fee, that nitrous foils will 

produce Mufts able to fupport them- 

felves longer, and refift acidity more 

than other foils under the fame de¬ 

gree of heat. Thefe confiderations, 

and others of a like nature, will part¬ 

ly account for the different tafte we 

find in this liquor. 

G 4 Grapes 
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Grapes have the fame conftituent 

parts as other vegetables: the differ¬ 

ence between them, when in perfec¬ 

tion, as to their taftes and properties, 

confifls in the parts being mixed in 

different proportions ; this arifes ei¬ 

ther from their abforbent veffels more 

readily attracting fome juices than 

others, or from their growing; under 
' O O 

different heats, and in different/oils. 

We find (fays Dr. Hales) by the 

chemical analyfis of vegetables, that 

their fubftance is compofed of ful- 

phur, volatile falts, water, and earth ; 

which principles are endued with 

mutual attracting powers • and alfo a 

large portion of air, which has a 

wonderful property of attracting in 

a fixed, or of repelling in an elaftic, 

ftate, \rith a power fuperior to vaft 

■ ■ com-! 

/ 
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compreffing forces; and it is by the 

infinite combinations, adtion, and re¬ 

action, of thefe principles, that all 

the operations in animal and vege¬ 

table bodies are effected. 

Boerhaave, who is fomewhat more 

particular with regard to the confti- 

tuent parts of vegetables, fays, they 

contain an oil mixed with a fait in 

form of a fapo, and a faponaceous 

juice arifing from the mixture of 

water with the former. 
t 

4 - ■; • ■ 1i' ;/ ’ ’ 

It is very difficult to judge, by the 

tafte or fight, how ftrong a Muji is, 

or, according to Boerhaaves expref- 

fion, how faponaceous it is. In worts 

the bubbles are durable in proportion 

to the tenacity of the liquor; in ftrong 

worts more: in weak ones, lefs; but 
' J‘ ' ’ ‘ ’<«.•' ‘ i 

this 
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this is far from determining the de¬ 

gree of faponaceoufnefs; and hence, 

in brewing, arifes the neceffity of 

applying the Thermometer to the 

extraCl itfelf, to determine whether 

it be properly made. Friction nei¬ 

ther adds to, nor takes away from 

the perfection of a Muft ; for tho’ it 

generates many air bubbles, yet it 

neither alters the compofition, nor 

increafes or leffens the tenacity. 

* 

Grapes, from the nature of their 

compofition, have all the neceffary 

principles to form a fapo * they a- 

bound with elaftic air, water, oils, 

acid falts, and even faponaceous juices * 

but the air, enveloped by the cover¬ 

ing of the fruit, lies inactive, till it 

is moved by fome foreign caufe : in 

this confined ftate it caufes no vifi- 

ble 



An EJfqy on Brewing. 91 
0 

ble motion; nor are the principles, 
* 

thus confined, fubjeded to any ap¬ 

parent impreffions of the external 

air, or fo intimately mixed as when 

the juices of the fruit are exprefled ; 

but as a perfect mixture of thefe prin¬ 

ciples is neceflary for the formation 

of a fapo, it is clear, this cannot be 

perfected without a free communi¬ 

cation of the external air with that 

contained in the interftices of the li¬ 

quor. The air contained in the in¬ 

terftices of fluids is more in quantity 

than is commonly apprehended, for 

Sir Ifaac Newton has proved, that 

Water has forty times more pores 

than parts; and tho’ this porofity in 

liquids fuffers the firft ad of fermen¬ 

tation to arife, yet we mu ft obferve, 

that there are circumftances under 

which Mufts cannot ferment, vi%. 

when 
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when the heat of the Wort, to be 
* * 

fermented, exceeds 80 degrees, or is 

lefs than 40 degrees ; or when the 

Mulls are fo overloaded with oilSj 

that the acid parts of the air are too 

weak to penetrate them ; for the ul¬ 

timate particles of the air, fays Boer- 

haave, cohere together in fuch a man¬ 

ner as not eafily to infinuate them- 

felves into fmall palTages. Much 

more might be faid on the fubjedt 

of the Grape ; but I chufe to con¬ 

fine myfelf chiefly to thofe particu¬ 

lars, which have fome relation to, or 

may afford us any light in, the art of 

brewing. The adt of fermentation, 

in all vegetables, is undoubtedly the 

fame ; let us obferve then, how it 

is carried on by Nature in the juice 

of the Grape, in order to apply ma¬ 

ny things, that may be learned from 

thence, 
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thence, to the bufinefs of ales and 

beers. 
* 

SECTION VII. 

Of Fermentation. 

Fermentation is that a£t, by 

which oils, and earth, natural¬ 

ly tenacious, and rendered ftill more 

fo by their mixture with acids, are 

brought to fuch a degree of fluidity, 

as to be equally fufpended in an ho¬ 

mogeneous, pellucid fluid ; which, 

by a due proportion of both princi¬ 

ples, is preferved from precipitation 

and evaporation. According to the 

accurate Boerhaave, a lefs heat than 

forty degrees leaves the mafs in an 

inert ftate, and the particles fall to 

the 
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the bottom in proportion to their 

gravity : a greater heat than 80 de¬ 

grees would difperfe them too much, 

and leave the reftduum a rancid, a- 
crimonious, putrid mafs. 

In order to point out the caufe of 

Fermentation, let us trace its feveral 

ftages; and the eftedt of the air will, 

in great meafure, account for them 

as they rife. The Muft, when juft 

prefled from the Grapes, is a liquid 

compofed of acids, oils of different 

fpiftltude, water, earth, and elaftic 

air. Thefe are irregularly ranged, 

and, if I may be permitted the ex- 

preflion, compofe a chaos of Wine. 

Soon after the liquor is fettled, a 

number of air-bubbles arife, and, at 

ftrft, adhere to the ftdes of the con¬ 

taining veffel; their magnitude en- 

creafes 
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creafes as they encreafe in number, 

till at laft they cover the whole fur- 

face of the Muft. 

It has been long fufpe&ed, and, 

if I miftake not, demonftrated, that 

an Acid, of which all others are but 

fo many different fpecies, is univer- 

fally difperfed thro’, and continually 

circulating in the air; and that this 

is one of Nature’s principal agents 

in maturating and refolving bodies. 

Muft, like other fluids, being porous, 

the circulating acids are very power¬ 

fully introduced into it by the pref- 

fure of the atmofphere, and in 

proportion as the pores of it are 

more or lefs expanded by the heat 

it is expofed to. The particles 

of Acids, fays Sir Ifaac 'Newton, 

are endued with a great attra&ive- 

force. 
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force, in which their activity con- 

lifts : by their attractive force they 

rufti towards other bodies, put the 

fluid in motion, excite heat, and vio¬ 

lently feparate iome particles in fuch 

a manner as to generate air, and con- 

fequently bubbles. 

As foon as the acid particles of the 

air are admitted into the Muft, they 

aCt on the oils, and excite a motion 

fomewhat like the eftervefcence ge¬ 

nerated when acids and oils come in 

contaCt, tho’ in a lefs degree j they 

alfo excite heat, by means of which 

the included elaftic air is rarefied, 

and afcends in bubbles towards the 

furface : thefe, by the power of at¬ 

traction, are drawn to the fides of 

the veftel; at firft they are fmall and 

few, but encreafe, both in number. 

and 
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and magnitude, as the effedt of the 

air increafes, till, at laft, they fpread 

over the whole furface. The firft a<5t 
then of vegetable Fermentation ap¬ 

pears to be, the motion by which, 

part of the elaftic air is freed from 

the Muft. It may, perhaps, be pro¬ 

per to obferve, that all Mufts, which 

ferment fpontaneoufly, contain a 

quantity of elaftic air. 
1 

Bubbles ftill continue to rife after 

the Muft is entirely covered with 

them • and a body of bladders is 

formed, called, by the Brewers, the 

head of the drink ; which, by re¬ 

taining the internal heat excited by 

the motion, accelerates the fermen¬ 

tation. As the number of bubbles 

increafe, the head rifes in height, 

, H and 
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and continues in this ftate till the 

compound particles are feparated 

from one another : after this the 

bubbles (the Muft being more atte¬ 

nuated) rife almoft in right lines, 

but not exa&ly fo, and thereby force 

the head to take an uneven and ir¬ 

regular fhape, fo that it appears like 

a beautiful piece of rock-work. It 

may be prefumed, that at this time 

the conftituent parts of the Muft 

are difpoftng themfelves in their 

due order, and that the interpo- 

lition of the Water keeps not on¬ 
ly the faline, oily, and fpirituous 

parts, but alfo the mucilaginous 

and earthy ones, in their due ar¬ 

rangement. Heterogeneous bodies, 

as dirt, ftraw, corks, &c. are now 

buoyed out of the Muft, and fhould 

be 



An EJfay on Brewing. gg 

be fkimmed off, left, when the li¬ 

quor becomes more light and fpiri- 

tuous, they fliould fublide. As the 

heat increafes, the air-bubbles grow 

larger ; fome not formed of parts fo 

ftrong as the others, which general¬ 

ly are the firft, burft and ftrengthen 

the reft; by which means, as there¬ 

by the internal heat is better retain¬ 

ed in the fermenting liquor, the fer¬ 

mentation is capable of being carried 

to a farther degree of perfection; its 

particles now become more poignant 

and powerful, its volatile ones fly 

off, the laws of motion begin to take 

place, the heavy parts fubfide, the 

lighter afcend in right lines, and the 

rocky head, which before covered 

it, becomes uniform again, but of a 

H 2 greater 
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greater volume. The Wine, by be¬ 

ing more attenuated, is at laft un¬ 

able to fupport, on its furface, the 

weight of fuch a quantity of froth, 

rendered ftill more denfe by repeat¬ 

ed explofions; for which reafon the 

liquor, left it fhould be fouled by 

the falling in of the froth, ought, at 

this juncture, to be put into veffels, 

or calks, having only a fmall aper¬ 

ture. In this ftate it will continue to 

ferment, with a flower, and lefs per¬ 

ceptible motion, even when the bung- 

hole of the calk is flopped, fhould it, 

by any other means, gain the leaft 

quantity of external air; and if the 

Muft was perfectly faponaceous, it 

will continue to ferment until it be¬ 

comes fine and pellucid. 

It 
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It is eafily conceived from hence, 

That a cold air, doling the pores of 

the liquor, mull retard the a£t of 

fermentation, as heat forwards it: 

That Muds charged with oils fer¬ 

ment with more difficulty, and re¬ 

quire a longer time before they be¬ 

come perfe&ly faponaceous and fine: 

That Muds charged with ftill 

larger quantities of oil, fo as to ex¬ 

ceed the power of their own acids, 

and of thofe that are abforbed in fer¬ 

menting, require a ftill longer time 

before they can become pellucid, un- 

lefs affifted by precipitation : and 

that there may be cafes, where even 

precipitation cannot fine them. 

H 3 This 
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This naturally leads us to another 

divifion of Wines ; into fuch as 

foon grow fine, and foon become a- 

cid, being the growth of cold coun¬ 

tries : 

Such as by a due proportion of 

heat, both when the Grapes ger¬ 

minate, and when they come to ma¬ 

turity, form a perfect faponaceous 

Muft, which will not only preferve 

itfelf, but, in due time, become fine: 

And fuch, as, having taken their 

firft form under the highefi: degrees 

of germination (as I termed them) be¬ 

ing more replete with oils, difappoint 

the cooper, and render the appli¬ 

cation of menftruums ufelefs, un- 

lefs in fuch quantities as to change 

the 
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the very nature of the Wine. 

Proofs of what I have here afferted, 

may eafily be collected from confi- 

dering the Wines made in England, 

in France, in Portugal, or Spain, at 

the Madeira s \ and fuch as come 

from the Indies, which are never 

bright. 

The great difference then in Wines 

arifes from the climate; and a fimilar 

difference in Beers arifes from the 

different degrees of heat the Malt 

has been expofed to in drying, or 

extrading. 

Fermentation continues in a 

Muff which is perfedly fapona- 

ceous, even after its firft procefs 

of becoming fine ; for every fret¬ 

ting is a continuance of fermenta- 

H 4 tion, 

1 
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tion, though often almoft impercep¬ 

tible ; the oils become more atte¬ 

nuated, and lefs capable of retaining 

the elaftic air : this is often the cafe 

after the liquor is pellucid ; fo that 

it is impoflible to determine, by any 

rule, the exa& ftate in which Wines 

fhould be, in order to be perfedt 

for ufe. Both Wines and Beers, 

when new, poflefs more elaftic air, 

than when meliorated by age ; how 

this muft affedt the human body, 

the phyfical Gentlemen beft know : 

decisions of this fort exceed the 

Brewer’s province, which feems con¬ 

fined within the bounds of tafte, 

which chiefly depends on the palate: 

however, thus much may we ven¬ 

ture to fay for Wines, or any fer¬ 

mented liquors, To be wholefome, 

they muft be poflefled of the whole 

of 
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of their fermentable principles : for 

which reafon Beers or Ales, when 

fubftituted for Wines in common, 

but more efpecially when given to 

the lick, fhould always be brewed 

from entire Malt: for the laft ex¬ 

tracts, poffeffing but the inferior vir¬ 

tues of the grain, have by fo much 

lefs the power to become light, fpi- 
rituous, and tranfparent 5 and that 

every kind of fermented drink ab- 

folutely ought to be fo, Nature her- 

felf points out to us. 

It fometimes happens, that tho* 

the Muft is greatly overloaded with 

oils, yet there is a greater tendency 

to fermentation than to putrefadtion. 

In this cafe, time will get the better 

of the difeafe. This fometimes hap¬ 

pens (though in a leffer degree) in 

Wines of the growth of a too hot 

fun ; 
I 
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fun ; they are, for fome time, faint 

and flck, but often recover by heat: 

more frequently is this the cafe in 

Beers extracted by too hot a liquor, 

or overcharged with Hops: thefe, at 

a certain period, ficken, fmell ran¬ 

cid and difagreeable, but, by long 

{landing, they firft fret, and then re¬ 

ceiving more acids from the air, reco¬ 

ver their former health and tafte. 

If the fermentation ftill continues, 

the liquor becomes acid ; moll of 

the oils of the Muft, and moft of its 

claftic parts having fpent themfelves, 

and their places being fupplied by 

acids from the air : in this ftate it is 

Vinegar. 

Its laft ftage, or termination, is 

when, the remaining adive princi¬ 

ples 
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pies the Vinegar poflefled, being 

abforbed in air, a pellicle forms it- 

felf on the furface of the liquor, and 

duft and feeds, which always float 

in the medium, depoflting them- 

felves thereon, ftrengthen this film 

into a cruft, on which grow mofs, 

and many other vegetables, which, 

together with the Air, exhauft the 

watery parts, no fign of fermenta¬ 

ble principles remain; and, like the 

reft of created beings, all its virtues 

being loft, what is left obvious to 

our fenfes, is a fubftance refembling 
common earth. 

Upon the whole, then, it appears, 

that a liquor fit for fermentation 

muft be compofed of water, acids 

fmoothed over with oils, or faccha- 

rine falts, and a certain portion of 
elaftic 

, I 

V , 
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elaftic air ; that the heat of the air 

the liquor is fermented in, muft be 

in proportion to the denfity of its 

oils, that the pores may be ex¬ 

panded by flow degrees, left the air, 

by being admitted too haftily, or 

quick, fttould caufe an effervefcence 

rather than a fermentation, and turn 

the whole acid. For thefe reafons. 

Wines fermented in countries where 

the autumn is hot, require their oils 

to be more pinguious than where the 

feafon is cooler. For the fame rea- 

fon, Beers are beft made when the 

air is at forty degrees of heat, or be¬ 

low the firft fermentable point, be- 

caufe then the Brewer can put his 

Wort to work at a heat of his own 

chuftng, which will not be augment¬ 

ed by that of the air; but, on the 

contrary, when by its internal mo¬ 

tion 
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tion its heat is encreafed, it will again 

be abated and regulated by the cold 

of the medium. 
a 

The acids in the air are blunted 

by the oils in the Muft, confequent- 

ly when the acids are conveyed in a 

greater proportion into the Mulls, 

the Muft ought to be charged with a 

greater proportion of oils; for this 

reafon, fmall beer brewed in fummer, 

when the air and the acids more ea- 

fily infinuate themfelves into the li¬ 

quor, ought to be enriched with oils 

by hotter extracts ; and in winter the 

contrary method muft be purfued. 

Wines are fometimes vapid and 

flat, but not four 5 this does not arife 

from their imbibing the air, but from 

their fermenting and generating too 
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much air ; for which realon they arc 

beft preferved in cool cellars, where¬ 

by their active, invigorating princi¬ 

ples are kept within due bounds, and 
not fuffered to fly ofF. 

Mufts overcharged with oils, in- 

ftead of fermenting, putrefy, even 

though, by means of yeaft, elaftic air 

has been conveyed into them. The 

over-proportion of oil, and its tena¬ 

city, prevent the entrance of the 

acids, the Muft cannot receive any 

enlivening principle from without, 

and the air the yeaft conveyed into 

it, is enveloped with oils lo tena¬ 

cious as to be incapable of action; 
for nothing fo much accelerates pu¬ 

trefaction as heat, moifture, and flag- 
nating air j and all fubftances cor¬ 

rupt, fooner or later, in proportion 

to 
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to their mixture with air, to the 

vent they have, and the clofenefs of 

their confinement. 

Ferments in general, fuch as yeaft, 

flowers or lees of wine, honey, the 

expreffed juices of ripe fruit, are on¬ 

ly fubjeds more or lefs replete with 

elaftic air, conveying the fame to the 

Mufts that ftand in need of it. As 

thefe are liable to be tainted exter¬ 

nally by corruption, and internally 

with regard to the nature and con¬ 

tents of the elaftic air, great care 

ought to be taken in the choice of 

them. Boerhaave has ranged thefe, 

and feveral other, in different claffes, 

in proportion to their fermentable 

powers, or rather in proportion to the 

quantity of air they contain for this 
purpofe. Every imperfedion in the 

ferment 
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ferment is fo readily communicated 

to the Muft, that it would not be an 
improper queftion to be determined 

by phyflcians in a time of ficknefs, 

whether the ufe of thofe which have 

been made in infedted places ought 

to be permitted * and whether, at all 

times, drink fermented in a pure and 

wholefome air is not preferable to 

that which is made among fogs, 

fmoke, and naufeous flenches *. 

* By Dr. Hales’s experiments made for dis¬ 
covering the proportion of Air generated from 

different bodies, it appears, that Raifin Wine in 

fermenting abforbed a quantity of Air equal t6 

nearly one third part of its fubftance; and Ale* 
under the like circumflances, abforbed one fifth. 

# 
SECTION 
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SECTION VIII. 

Some farther Thoughts on Fermen¬ 
tation. 

IN the foregoing fedtion I have 

endeavoured to relate the pro- 

cefs of Fermentation, as it arifes from 
Mulls that are moll per fed! for this 

a ft, and whole Wines, to become 

light and pellucid, require time on¬ 

ly, and no additament. Nor have 

I deviated from this plan, except 

as I found opportunity to apply its 

principles to the Brewery : but as, 

in the art of Brewing, there is no 
part fo difficult, and at the fame 

time fo important to be underflood, 

as the caufe and effedts of Fermen- 

I tation 1 
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tation; fo an examination of this aft, 

in all the different lights in which it 

offers itfelf to our notice, muft be 

thought interefting. 

The Mulls of Grapes, when fer¬ 

mented, form more Lees than thofe 

from Malt do ; and thus this fhews, 

that they poffefs their elaflic Air in a 

greater number of much flronger, 

though ftnaller, veffels ; which, in 

general, would be an argument of 

their being capable of preferving 

themfelves longer in a found ftate ; 

for the more powerfully Air is en¬ 

veloped in the Muft, the more fret- 

tings, and the greater attenuation 

of the Oils does the Wine require 

before the Air can be abforbed. 

Now, this great quantity of elaftic 

Air reftded originally in the fruit; 

whereas 
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whereas Malt, by the Barley being 

firft faturated with Water, and then 

dried, hath its Air, in part, driven 

out • for the heat which performs 

the operation of Malting, much 

exceeds the limits of Fermenta¬ 

tion ; and the expulfion of Air from 

the Worts of Beers and Ales is ftili 

further effected by the extracts from 

Malts undergoing a long boiling, 

which occalions the neceffity of re¬ 

placing their elaftic Air by the ad¬ 

dition of Yeaft, in order to their 

becoming fermentable : in which 

procefs, when duly carried on, the 

Mulls of Malt produce, generally, 

two gallons of Yeaft from one quar¬ 

ter of the grain ; whereas, in the 

coldeft fermenting weather, one gal¬ 

lon of Yeaft is fufficient to work that 

quantity. Much elaftic Air ftill 

I 2 re- 
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remains in Beer, or Wine from 

Corn, after the firft a£t of Fermen¬ 

tation is over, and the liquor is fe- 

parated from the Feaft above-men¬ 

tioned, as it is then neither flat, va¬ 

pid, nor four : fo that if we fay, 

Malts, by their being dried, and hav¬ 

ing their extracts boiled, lofe only 

one part in three of their Air, we 

{hall, perhaps, not be very far from 

the truth. But as the loft Air, juft 

mentioned, is replaced only by Yeaft, 

it muft be obferved, that Yeaft, or 

the flowers of Malt liquor, are of a 

weaker texture than thofe of Grapes: 

and confequently the elaftic Air in 

the bubbles not fo much comprefied. 

This arifes from their Oils being left 

tenacious, from their firft Fermen¬ 

tation being performed in a much 

fhorter time, and from the greater 

heat 
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heat of the Fermentation which pro¬ 

duced the flowers: they are alfo more 

equal in flze. From thefe caufes their 

effedt is more fpeedy ; infomuch that 

were the Air-bubbles produced from 

Malt, and applied to a Muft, to be 

equal in number to thofe in the fame 

quantity of unfermented juice of 

Grapes, their quick exploflon would 

caufe an Effervefcence, and not a 

Fermentation ; by which means the 

liquor would foon flcken, and be 

void of every enlivening principle : 

for this reafon all artificial Fermen¬ 

tations fliould be carried on in the 

flowed and cooled manner poflible, 

efpecially where drinks are intended 

for keeping ; and for the like rea- 

fons they will not bear to be fo often 

drawn off, or deprived of their *lees, 

as natural Wines; in my opinion this 

I 3 ought 
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ought not to be done at all, un¬ 

less, for fome defedt, they are to 

be blended with frefh Worts under 

a frefh Fermentation. 

The different Fermentations may 

be faid to be, at leaft, as various as 

the feveral fpaces of time, which 

Wines formed from Grapes, or any 

other vegetable, require, before they 

come to the proper degree of per¬ 

fection for ufe : the enumeration of 

them is as endlefs as unneceflary ; 

but, to come nearer to our purpofe. 

Fermentation may be divided, not 

improperly, into Natural and Arti¬ 

ficial : the firft is, when it rifes fpon- 

taneouffy, fo as to anfwer all the 

neceffary purpofes ; and the other, 

when it is affifted by what we gene- 

rally 
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rally term Ferments, or the fubfti- 

tutes requifite to excite the a£t *. 

* This divifion I chufe, as mo ft convenient to 

my prefent purpofe ; for undoubtedly there are 

liquors, which tho’ they have of themfelves the 

fermentative properties, and naturally performed 

the a<5t, yet, either thro5 want of tranfparency, or 

of fuch properties as would enable the Wine to 

maintain itfelf in a found ftate, fo as to be me¬ 

liorated by time, are more defective than fuch as 

are made to perform the a61 by fubftituted Fer¬ 

ments : and fome artificial Fermentations there 

are, in which Ferments are fo duly adminifter- 

ed, that, in the end, they approach very near? 

and even vie with the mo ft perfedt natural Fer¬ 

mentation. Were I to enter into a more minute 

detail, it might be fliewn, that Wines, when 

tranfported from a hot climate to a cold one, 

are often thereby fo impeded in this acl, as, 

from thence, to become imperfedl ; and that 

Beers removed from this to a more fouthern 

region, are often improved, and fooner brought 

to be fit for ufe ; but though canvafiing fuch 

ideas might enlarge and improve our concep¬ 

tions of this adt, to indu'ge them, at pre ent9 

would exceed the bounds and defign of this 

EBay. 

I 4- All 



I 20 An Ejj'ay oji Brewing. 
All vegetable fubftances poflefs 

fermentable principles, though in a 

diverfity of proportions; but thofe 

juices only which are of fuch a na¬ 

ture as to arrive at fome degree of 

perfection in proportion to the quan¬ 

tity of their fermentable principles, 

can be made into Wines. I would 

not, from what I have before faid, 

be underflood, as if vegetables 

were more or lefs acid, or more or 

lefs fulphureous, from the heat of 

the climate they grow in. This, 

though one of the reafons of their 

being fo, is not the only one ; the 

form, make, and conflitution of the 

plant is another • for in very hot cli¬ 

mates are produced acid fruits, fuch 

as Limes, Tamarinds, Lemons, and 

Oranges, whofe fermentable proper¬ 

ties are fuch, as to be very far from 

making 
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making found Wines, though, in 

home degree, they may be fufcepti- 

ble of Fermentation ; and even in 

thofe countries, fo greatly favoured 

by the fun, they have Vines of fuch 

a nature, as to attract the acids from 

the Air and Earth fo greedily, that, 

when their juices are fermented, they 

foon become four: and, on the con¬ 

trary, in cold climates we fee warm 

aromatic vegetables grow, fuch as 

Hops, Horferadifh,Camomile, Worm¬ 

wood, &c. whofe fermentable prin¬ 

ciples are fuch, that not without 

difficulty, perhaps not perceptibly, 

would they ferment. Thefe in- 

fiances ate to be accounted as ex¬ 

tremes ; for in cold countries, equal¬ 

ly as in hot, fruits are produced fuf- 

ceptible of a perfedt fermentation, as 

Apples, feme fpecies of which are 

endued 
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endued with fuch auftere and aro¬ 

matic qualities, that their expreffed 

juices are capable of fpontaneoufly 

fermenting until they become pellu¬ 

cid, and capable of remaining in 

a found ftate many years. From 

hence it appears, that proper fub- 

jedls, which will naturally ferment 

for making Wines, may be found 

in almoft every climate. Eng- 

land, fays Boerbaave, is, on this ac¬ 

count, remarkably happy : her fruits 

are capable of producing a great va¬ 

riety of Wines, equal in goodnefs to 

many imported, were not our taftes, 

perhaps, made fubfervient to our pre- 

The effedt of the adt of Fermen¬ 

tation on liquors, is fo to attenuate 

the oils of vegetables, as to caufe 

them 

judices 
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them to become fpirituous, and eafily 

inflammable. When a Wine is dif- 

poffefled of fuch Oils, as is nearly the 

cafe in Vinegar, far from poflefling a 

heating or inebriating quality, it be¬ 

comes a remedy againfl intoxication, 

and refrefhes. Thus the term of Fer¬ 

mentation fhonld be applied only to 

that ad which occaflons the expref- 

fed juices of vegetables to become 

Wine : but as feveral ads pafs under 

the name of Fermentation, it may 

not be improper to diftinguifh them 

here according to thefe principles. 

7 ... y r > - 

Vegetation, one of them, is the 

j ad wherein more Air is attraded, 

j than is repelled. I believe all that 

I hath been faid above concerning the 
O 

j juices of Grapes, is a convincing 

| proof thereof. 

Fer- 
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Fermentation is where the com¬ 

munication of the external and in¬ 

ternal Air of a Muft is open; and, 

when in its perfect ftate, the power 

of repelling is equal to that of at¬ 

tracting Air. 

Putrefaction is when, by the 

power of ftrong Oils, or otherwife, 

the communication between the ex¬ 

ternal and internal Air is cut off, 

fo that the liquor neither repels nor 

attracts, but, by an inteftine motion, 

the united particles feparate, and tend 

to fly off. 

Effervefcence is when, by the 

power of attraction, the particles of 

matter fo haftily rufh into contadr, 

as to generate a heat which expels 

the inclofed Air; and this, more or 

lefs, 
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lefs, in proportion to the motion ex¬ 

cited. . 

Hitherto I have confidered Grapes 

as a moift pulpous fruit, fufficient of 

themfelves to furnifh Water for ex¬ 

tracting their other parts ; but the 

natives of the countries where this 

fruit abounds, in order to preferve 

them, as near as portable, in their 

primitive ftate, fufpend them in the 

fun, or place them in ovens, to dry 5 

by which means being, in a great 

meafure, diverted of their watery par¬ 

ticles, they remain aim oft inactive, 

without juices fufficient to form 

Wine, unlefs Water be added to 

them ; which element becoming, in 

that cafe, a fubftitute, might, from 

thence, be faid to be a ferment, and 

con 
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confequently this might be account¬ 

ed the fir ft clafs of artificial Wines. 

In all bodies, from the various pro¬ 

portions of their conftituent parts a- 

rife different effects: thus, from hence, 

they are, more or lefs, in a durable 

ftate, and accordingly tends either 

to Inadtion, Fermentation, or Putre- 

fadtion. Now, by a judicious fubfti- 

tution of fuch parts as fhall be want¬ 

ing to bodies, they may be reftored 

to their priftine nature ■ as may be 

plainly proved by the obfervations 

and experiments communicated to 

the public by Dr. Pringle. Thus 

Grapes, though dried and exported 

from their natural climate to ano¬ 

ther, by the addition only of Wa¬ 

ter, ferment fpontaneoufiy, and form 

Wines, very near alike to fuch as 
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they would have produced before ; 

and it may with confidence be faid, 

that when any vifible difference ap¬ 

pears therein, it arifes from the inju¬ 

dicious manner in which the water 

is admmiftered, from the fruits not 

being duly macerated, or from want 

of fuch heat being conveyed to the 

water and fruit, as the juices would 

have had, had they been exprefied 

out of the Grapes when juft gather¬ 

ed ; often from the whimfical mix¬ 

ture of other bodies therewith : and 

perhaps from the quantity of bad 

Brandy, which is always put to Wines 

abroad, to prevent their fretting when, 

put on board fhip : fo that, upon the 

whole, tho’ fome fmall difference is 

often obferved, it doth not make void 

the fadt, that a due quantity of water 

being applied to dry Raifins, an ex¬ 

tract 
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trad may be formed, which will be 

impregnated with all the neceflary 

conftituent parts the Grapes had in 

them when ripe upon the Vine, 
and will consequently ferment fpon- 

taneoully, and make a vinous li¬ 

quor. 

Vegetables in their original ftate 

are divilible into the pulpous and fa¬ 

rinaceous kinds, both poftefling the 

fame conftituent parts, tho’ in dif¬ 

ferent proportions. Now, if from 

the farinaceous fuch parts be taken 

away as they fuperabound in, and 

others be added in which they are 

defective, thefe vegetables may, by 

fuch means, be brought to referable, 

in the proportion of their parts, more 

efpecially in their Mufts, the natural 

Wines I have before been treating 
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of; which being univerfally acknow¬ 

ledged to be the ftandard for Wines, - o y 

the nearer any fermented liquor ap¬ 

proaches thereto, by its faponaceouf- 

nefs, lightnefs, tranfparency, and tafte, 

the greater muft its perfection be. 

To enquire which of the pulpous, 

or which of the farinaceous kinds of 

vegetables are fitted: for the purpofe 

of Wine-making, would be but an 

unneceflary digreffion. Experience, 

the beft of guides, hath, on one fide, 

given the preference to the Vine, and 

on the other to Bariev. To make a 

vinous liquor from Barley, having all 

the properties of that produced from 

the Grape, is a talk which can only 

be compaffed by making ufe of fuck 

methods, that the Wort of thefe {hall 

refemble the Muft produced from the 

%. other j 
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other ; for whatever different means 

have been pradtifed to flatter particu¬ 

lar palates, to heighten the pungen¬ 

cy, or encreafe the ftrength, of Beers 

and Ales, the fuccels has but rarely 

anfwered the intent 5 as the more 

complicated a procefs is, the more it 

is liable to be erroneous: and this 

the legiflative power hath wifely 

difcountenanced, feeing the grain 

brought to a fermented ftate, but 

more efpecially when Hops are add¬ 

ed thereto, is fufiicient to anfwer e- 

very ufeful and neceffary purpofe as 

a vinous liquor. 

Ales, by fome, are taxed with be¬ 

ing vifcid j and Beers have been faid 

to contain igneous particles. The 

molt certain marks of wholefome- 

nefs in Wines, are tranfparency and 

light- 
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lightnefs; yet fome, which are rich, 

more efpecially Malt liquors, though 

perfectly fine, have been laid to be 

vifcid : tranfparency appears, in ma¬ 

ny Wines, before the Oils are atte¬ 

nuated to their higheft perfe&ion, as 

we have before remarked ; where the 

powers of the Oils and Salts are e- 

qual, which is denoted by the bright-, 

nefs of the liquor, vifcidity can arife 

only from the want of age : in this 

cafe it is not a defedt, but a mifap- 

plieation of the liquor, by ufing it 

too foon. 

As to Malt liquors retaining ig¬ 

neous or fiery particles, Malts dried 

to keep have undoubtedly their par¬ 

ticles removed, by Fire, beyond their 

fphere of attraction, elfe they would 

K 2 not 

\ 
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not be in a fit ftate to preferve them- 

felves found • for which reafon, when 

they firfh come into contact with the 

Water which is to extract them, they 

caufe an effervefcent heat, which on¬ 

ly adds to the extracting power, and 

fhould be looked on, by the Brewer, 

as an auxiliary help; but that Fire 

fhould be retained either in the Malt 

or the Muft, is impoflible. Fire it- 

felf is of fo fubtile a nature, that its 
\ ' , ' . ' ' ’ * • ... • 

particles, when contained in a body, 

continually tend to fly off, and mix 

with the furrounding Air; fo that on¬ 

ly an. equal degree, with what is in 

the atmofphere, can be continued in 

the grain, or any liquor whatever, 

after it has been, for fome time, ex- 

pofed therein. Brown Beers, which 

are made from Malts more dried 

than 
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than any other, are, from experience, 

found to be lefs heating than the li¬ 

quors brew’d from pale Malt * which 

probably arifes from hence, that 

brown Beers contain a lefs quantity 

of elaflic Air than pale Beers, as pale 

Malt liquors contain lefs than Wines 

produced from vegetables in their 

natural date ; and not only fo, but 

as Malt liquors contain their elaflic 

Air in bubbles of a weaker confiften- 

cy than thofe made from the .juices 

of Grapes, the effect of Malt liquor, 

when taken in an over-abundant 

quantity, is neither of fo long a 

continuance, nor fo powerful, as that 

of Wine, fuppoling the quality and 

quantity of each.to be equal. Tho’ 

to fome it may appear the effed of 

prejudice, yet it is but juftice to the 

K 3 pro- 
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produce of my country, to add, that 

Tome Phyficians have given it as 

their opinion, that ftrong drinks from 

Malt are lefs pernicious than thofe 

produced from Grapes. So much, 

I hope, I may fay, without being 

thought guilty either of a {Turning 

too much, or of countenancing de¬ 

bauch, by pointing out the Wines 

that occafion the feweft diforders. 

SECTION 
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SECTION IX. 

Of the Nature of Barley. 

T~) A RLE Y is a fpicated, oblong, 

ventricofe feed, pointed at each 

end, and marked with a longitudi¬ 

nal furrow. The eflential conftitu- 

tion of the parts in all plants, fays 

Dr. Grew, is the fame : thus this 

feed, like plants which have lobes, 

is furnifhed with radical veflels, which, 

having a correfpondence with the 

whole body of the Corn, are always 

ready, when moiftened, to admini- 

fter fupport to the plume of the em- 

brio, or what is ufually called the 

acrofpire. Thefe radical veflels, at 

firfl:, receive fuch nourifhment from 

K 4. a . 



136 An EJfay on Brewing. 

a great number of glandules difper- 

fed almoft every where in the grain, 

whole pulpous parts ftrain and refine 

fuch food ahnoft to a vapour, and 

fo fit it to enter the capillary veflels j 

and fuch an abundant provifion is 

made for this nourifhing of the plume, 

that the fame author fays, thefe glan¬ 

dules take up more than nine tenths 

of the feed. 

It is fovvn about March, fooner 

or later, according to the foil that is 

to receive it, and generally reaped 

in ten or twenty weeks time : mold 

plants, which fo hafiily perform the 

office of vegetation, are remarkable 
- o J 

for having their veflels proportiona- 

blv larger : and that thefe may be 

thus formed, the feed muft contain 

a greater quantity of tenacious Oils, 

in 
% 
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in proportion, than thofe feeds, whofe 

vellels being fmaller, require more 

time to perform their growth, and 

come to maturity. Barley alfo, 

as may be obferved, grows and ri¬ 

pens with the lower degrees of natu¬ 

ral heat; from whence, and from 

the largenefs of the lize of its abfor- 

bent veffels, it muft receive a large 

portion of acid parts. Thus is it faid 

to be vifcid, though, at the fame 

time, a great cooler, Water boiled 

with it being often drank as fuch ; 

it is certain, that however it be pre¬ 

pared, it never heats the body when 
unfermented. 

From thefe circumftances of its 
t 

being vifcous and replete with acids, 

it would, at firft, appear to be a moft 

unfit vegetable, from which vinous 

liquors, 
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liquors, to be long kept, fhould be 

made; and indeed the ex trails made 

from it in its original ftate are not 

only clammy, but foon become four. 

» 

In its ftate of full maturity its 

conftituent parts feem to be diffe¬ 

rently difpofed, than when in a ftate 

of vegetation j for then the oils or 

balfams, which fheath its turgid vef- 

fels, are lodged in order in their cells, 

which when it vegetates by abound¬ 

ing with acids, thefe oils readily be¬ 

come fitted to enter and fwell its ra¬ 

dical and capillary parts. By germi¬ 

nation alone all its principles are put 

in adtion; the fibrous parts, which are 

not diiToluble in Water, poffels them- 

felves of a great quantity of tenacious 

oils, leaving the glandules and finer 

veflels replete with water, falts, and 

the 
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the pureft fulphur. If, in this ftate, 

the Corn is placed in fuch a fituation, 

that, by heat, the acid and watery 

parts may be evaporated, the more 

fuch heat is buffered to affedt it, the 

the more dry, and lefs acid will the 

Corn become, and its parts being 

divided by germination and heat, 

its vifcidity will be removed ; its 

table .will become faccharine by the 

acids being leftened in proportion to 

the Oils, and thebe be more tena¬ 

cious, as they have received more 

heat. This procebs, regularly car¬ 

ried on, is what is termed Malting, 

which I fhall endeavour to explain 

more at large. 

. But, before we enter thereon, it 

will be neeeffary to confider the ftate 

of the grain as it comes from the 

field. 
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field. When reaped, though, upon 
*» 

the whole, it may be faid to be ripe, 

yet every individual part, or every 

Corn cannot be fo: and this, in Tome 

feafons, is fo remarkable as to be 

diftinguifhed by the eye. The dif¬ 

ferent fituations, the winds that have 

reigned, the fhelter fome parts of the 

field have had from fuch winds, the 

weather, and difference in the foil, 

account for this. However, when 

the greater part of the Corn is fup- 

pofed to have come to maturity, it is 

cut and flack’d; the ripeft parts hav¬ 

ing the leaft moifture, and the feweft 

acids * and the greeneft the greater 

fhare of thefe. In this ftate the un¬ 

ripe part of the Corn, whofe acids 

attract, and are greedy of water, com¬ 

municate their moifture to fuch as 

are more dry, which adting on their 

Oils, 
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Oils, an agitation enfues from hence, 

more or lefs gentle, in proportion to 

the power of the acids and water; 

and from this motion arifes a heat 

proportioned to the adtion ; fo that 

there is no determining the exadt de¬ 

gree fuch heat will arife to. When 

this fweating in the Mow is kept 

within its due limits, the whole bo¬ 

dy of the Corn, after the ferment is 

over, becomes of one equable dry- 

nefs, and is not thereby difcoioured , 

but if put together too wet or green, 

the heat thereby occafioned will de- 

ftroy the very power of germination, 

as the Farmer, to his lofs, will expe¬ 

rience ; for by encrealing, and from 

want of Air recoiling repeatedly, it 

will blacken, or rather charrs the 

grain, and often burft out into adtual 

flame. 

The 
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The effed a moderate and gentle 

ferment of this fort mu ft have on the 

Corn is that of preffing its Oils to¬ 

wards the external parts of its veflels 

and fkin ; by this means it comes in¬ 

to a ftate more capable of prelerving 

itfelf againft the injuries of the wea¬ 

ther : and the more it is in this ftate, 
i 7 

the more backward will it be to ger¬ 

minate when ufed for that purpofe; 

if carried too far, as we have before 

feen, by fuch heat the plume and 

root of the inclofed embryo muft be 

quite fcorched, and thus the Corn 

will become inert, and incapable of 

vegetation. What degree of heat 

will produce this effed, I will not 

immediately determine, but appre¬ 

hend it to be when the particles of 

the grain are removed from each ei¬ 

ther beyond their fphere of attrac¬ 

tion ; 
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tion ; which experiments on Barley 

{hew to be at about 120 degrees. 

Vegetables, in general, may be 

faid to be fufceptible of a large lati¬ 

tude in this refpedt, according to 

their different textures ; fo that this 

degree of heat may, perhaps, be ap¬ 

plicable only to Barley, as the feeds 

of fome Grapes bear 124 degrees of 

heat, and may be capable of being 

impreffed with more, and yet vege¬ 

tate : but furely, if the Oils of the 

Corn be made fo tenacious as there¬ 

by to be difcoloured, the feed can 

fcarcely be revived 5 and this happens 

to feeds, fooner or later, by heat, in 

proportion to the cohefion of their 

parts, and their weight. But this is 

a point more properly to be judged 

of 
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of by the colour of the grain, and 

is more immediately the bufinefs of 

the Farmer and Makfler, than of 

the Brewer. 

Thus, though it may be difadvan- 

tageous to the Maltfter to keep grain, 

which has not fweated in the Mow, 

as, from hence, it will not equally 

imbibe the Water ; fo Barley that is 

over-heated, or Mow-burnt, is not 

fit for his purpofe; and it is foarce- 

Jy poffible any large quantity of Bar¬ 

ley, from the flack, fhould equally 

make perfect Malt, as the heat, ge¬ 

nerated on its being thus put toge¬ 

ther, is always greatefl in the cen¬ 

tre of the Rick, and confiderably 

more fo than in its exteriour parts. 

MALT- 



An EJfay on Brewing. 14 c 

MALTING. 

This procefs begins with the pro¬ 

per means for fetting the conftituent 

principles of the grain in motion * fo 

that the Oils, which before ferved to 

defend the feveral parts, may be en¬ 

abled to take their proper ftations. 

This is effected by fteeping the Bar¬ 

ley in Water, where it ftrongly at¬ 

tracts moifture, as all dry bodies do • 

but it requires fome time before the 

grain is fully faturated therewith, as 

two or three days, more or lefs, in 

proportion to the heat of the Air : 

for vegetables receive the water only 

by its {training through the outward 

Ikin and abforbent veffels, whofe tex¬ 

ture, though dry at firft, yet hath its 

pores fo very fine, that they require 

L this 
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this element to be reduced almoft to 

a vapour, ere it can gain admittance 5 

and heat hath not only the property 

of expanding fuch pores, but, per¬ 

haps, that alfo of rendering Wa¬ 

ter more fit to make its way into 

them* 

When the Barley is fully faturat- 

ed, though a great quantity of Air 

is expelled from it, as appears from 

the number of bubbles which arife 

on the furface of the water, yet ftill 

much remains in the Corn. A judg¬ 

ment is formed of the crifis, when it 

can imbibe no more of the watery 

element, from its turgidity and pul- 

poufnefs, which occafion it eafily to 

give way to an iron rod dropped per¬ 

pendicularly into it. Then is the Wa¬ 

ter let go, or drawn off, the grain is 

taken 
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taken out of the ciftern, and laid in 

a regular heap : here, for the fame 

reafons as Hay, or any other moift 

vegetable, when Hacked together, 

grows hot, fo doth this heap of Bar¬ 

ley. The Air compreffed in its glan¬ 

dular parts and veffels by moillure, 

and warmed by the inteftine motion, 

expands, and with this force expels 

their Oils from the capillary veffels 

into the roots, in order to fill, extend, 

and difpofe them to feck and receive 

no.urifhment for the embryo or acro- 

fpire, which while the root is pro¬ 

curing, the plume is foftened with 

moifture from the glandular parts. 

The root, having received fome pow¬ 

er (before it expands its fibres) by its 

heated elaftic Air, preffes the Oils in¬ 

to the acrofpire, which are replaced 

by the feminal veflels furnifhing all 

L 2 they 
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they are able into the roots to for¬ 

ward the action. But that the Corn 

in the heap may not acquire too 

great a degree of heat, and carry on 

the germination too faft (by which 

means the finer parts, with which the 

cellules are replete, would not only 

be walled, but be fo heated as to in¬ 

tangle with them the coarfer Oils of 

the grain, which would occafion the 

Malt, when made, to be bitter, and 

ill tailed) it is then, at a due tem¬ 

perature, difperfed in beds on the 

floor of the Malt-houfe, and gradual¬ 

ly fpread thinner and thinner, be¬ 

ing frequently turned, from time to 

time, in proportion as it is, more or 

lefs, flow in growth, fo that it may 

come tolerably dry to the kiln, in 

fuch a Hate that its fibrous roots 

fhall be fpread, and the fpire be near 

coming 
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coming thro’ the fkin of the Barley • 

by which the Maltfter is fatisfied, 

that every part of the grain has been 

put in motion, and feparated. But 

juft fo much of the parent-feed will 

become faccharine Salts, or Malt, as 

where the upper part of the plume 

reached in this procefs. The Corn, 

thus prepared for being dried, is, in 

this lively and adtive condition, fpread 

on the kiln j where meeting with a 

heat fuperiour to that requifite for 

gradual vegetation, its farther growth 

is flopped; though, in all probabili¬ 

ty, from the foftnefs of the firft heat 

’tis imprefled with, none of the finer 

veflels are, by this fudden change, 

rent and torn, but, by drying, are 

ihrivelled and rendered inactive, and 

put in a prefervative ftate. Now, 

let it be obferved, that thofe Oils 

L 3 which 
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which formed the roots, being thus 

pufhed out of the body of the grain, 

and dried by heat, are loft to any fu¬ 

ture wort, as they are to be fcreened 

off, feeing they are not foluble in 

water j which is likewife true of thofe 

parts which compofe the fhoot or 

plume: fo that the internal parts of 

the Malt have remaining in them a 

greater proportion of Salts to the 

Oils than before, and confequently 

are become lefs vifcid, more fapona- 

ceous, and more eafy to be extract¬ 

ed. 

In this procefs the acid parts of 

the grain, though they are the moft 

ponderous, yet being very attractive 

of water, which occaftons them to 

become weaker, are, by the conti¬ 

nued heat of the kiln, volatilized, 

and 
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and evaporate, with the aqueous 

fleam from the Malt * while, at the 

fame time, the Oils become of a 

greater fpiffitude, and of a larger 

capacity in their pores. Thus, by 

Malting, the grain hath fewer acids 

in proportion to its Oils; and, at 

the different ftages of drynefs, ob¬ 

tains different properties ; in the firft 

ftage refembling the fruits ripened 

by a weaker fun, and, in the laft, 

exceeding the growth of the hotteft 

climate. 

Malt, whole colour is not altered 

by heat, is termed Pale Malt, from 

its retaining its natural whitenefs ; 

but when the fire on the kiln is ex¬ 

cited with more vehemence, and kept 

up a longer time, it affedts both the 

Salts and the Oils of the grain, in 

L 4 pro- 
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proportion to the degree of heat, 

and to the time, and thus occafions 
it to differ in coloui : for Fire, 

(fays Sir Ifaac Newton) and that 

more fubtile diffolvent, putrefaction, 

by dividing the particles of fubftan- 

ces, turn them black 5 an excefs, 

which feldom is, and ought never to 

be the cafe with Malt. From the 

colour, with which Fire hath imprint¬ 

ed them, Malts receive their feveral 
denominations. 

The condition the Barley was ga¬ 

thered in, whether green or ripe, is 

alfo clearly difcernible when it is malt¬ 

ed. If gathered green, it rather lo- 

fes than gains in quantity ; for al- 

moft its whole flock of Oil being 

expended in germination, the Malt 

becomes of a fmaller body, fhrivelled, 

and 
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and often unkindly; while that which 

hath come to full maturity increafes 

by Malting, and if properly carried 

thro’ this procefs, is plump, bright, 

and clean, and, on being cracked, 

readily yields fine mealy parts, fo 

much defired by the Brewer. 

The Malts, when dried to the 

pitch intended by the maker, are re¬ 

moved from the kiln into a heap. 

There their heat gradually dimi- 

nifhes, and, from the known prin- 

cipl es of fire, flies off", and difperfes 

itfelf in the ambient Air, fooner or 

later, as the heap is, more or lefs, vo¬ 

luminous ; perhaps too in fome pro¬ 

portion to the weight of the Malt, 

and as the fire has caufed it to be, 

more lefs, tenacious in its parts. Nor 

can it be fuppofed, that any of its 

parts 

1 
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parts can fo retain fire, as not to fuf- 

fer it to fly off, much lefs keep that 

element in a ftate of inadfivity, and 

imperceptible to our ienfes. Bars of 

iron or brafs, even of a confiderable 

fize, when heated red-hot, cool and 

lofe their fire,, though their texture 

is, undoubtedly, much clofer than 

that of Malt or Barley, and the 

experiments made by Dr. Martin, 

on bodies heating and cooling, corro¬ 

borate this fadt: concerning which I 

have been more particular than feem- 

ingly it fliould require, on account 

of the ideas that have been formed 

from the technical phrafe ufed by 

Brewers, when they fay, Malts are 

full of fire, or want fire; from whence 

a prejudice hath been conceived, by 

fome, againft drinks made from brown 

Malt, though they have been many 

months 
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months off the kiln, and have no 

more heat in them, either whole or 

ground, than the ambient Air they 

are kept in. The truth of the mat¬ 

ter is, that in proportion as Malts are 

more or lefs dried, fo are their parti¬ 

cles feparated from one another be¬ 

yond their fphere of attraction, and 

coming in contadl with another bo¬ 

dy, fuch as Water, ftrongly attradfc 

from it the uniting particles they 

want. The more violent this in- 

teftine motion is, the greater is the 

heat generated juft at, and only for, 

that time ; but the effedt of this 

flight effervefcence having been ta¬ 

ken notice of before, it is needlefs to 

repeat what hath been faid. 

The minute circumftances of the 

procefs of Malting will be more rea¬ 

dily 
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dily conceived from what will here¬ 

after be faid thereon. The effects 

that fire will have, at feveral deter¬ 

minate degrees, on what, from Bar¬ 

ley, may be now termed Malt, is 

an object that molt particularly con¬ 

cerns the Brewer ; and that they are 

various, both as to the colour and 

properties of the Malt, is certain ; 

for it appears, fays Boerhaave, from 

chemical obfervation, that a deter¬ 

minate degree of heat produces, on 

every body, a certain effect ; and 

hence, as the adtion of it grows 

ftronger or weaker, the effect will 

be different from what it was be¬ 

fore. 

SECTION 
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SECTION X. 

Some farther Confederations on 

Malting. 

T> ARLEYS, by Malting, may, 
at a medium, be laid to lofe one 

fourth part of their weight, includ¬ 
ing what is loft by the roots being 
fcreened off; though this proportion 
varies, according as they are, more 
or lefs, dried. 

As the acrofpire, and the out¬ 

ward and inward fkins of the grain 
are not difloluble in Water, the 

glandular or mealy fubftance, the 
only part which gives any virtue to 
the liquor, is certainly very fmall in 

quan- 
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quantity, and of little weight. But 

as this alone poffefl'es the fermenta¬ 

ble principles of the grain, every dif¬ 

ferent circumftance heat can place 

it in, requires our utjnoft attention. 

We have before feen, that Wines, 

Beer, and Ale, after their firft Fer¬ 

mentation, are meliorated only by 

age, through the more refined and 

gentle emotions they undergo, which 

often are not perceptible to our fen- 

fes. To gain this favourable effect 

we mull form Worts, which are ca¬ 

pable of maintaining themfelves, for 

fome time, in a found flate. This 

quality, if not originally in the Malt, 

is not to be expected in the liquor. 

But as fome objections have been 

raifed againft this method of argu¬ 

ing, and thefe aided by prejudice, 

often 



An Effay on Brewing. icg 

often more powerful than the ob¬ 

jections themfelves, it is necefiary, 

as far as the making a propet Wort 

is concerned, to reaffume the confi.- 

deration of the Grain, as it comes 

from the Mow, and trace it to the 

Kiln, where the Fire may alter or 

deftroy its properties. 

Barley in the Mow, tho’ it fcarcely 

undergoes a heat there much greater 

than ioo degrees, yet may be ex¬ 

tracted or brewed without Malting. 

This the Diftiller’s daily practice e- 

vinces ; but then he commits fuch 

extracts to the Still immediately af¬ 

ter the firft Fermentation, elfe they 

would not remain long in a found 

Bate; nor is this method practicable, 

even by him, in fummer-time, as 

the very extracts would then turn 

four 
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four before they were fufficiently 

cooled to ferment. By this means 

all the charge of the Malt-duty is 
faved ; but our fpirits are thereby 

made greatly inleriour to thofe of 

the French. Boerhaave recommends 

their method, which is, to let the 

Wines ferment, fubfide, and be drawn 

off fine from the lees, before they are 

diftilled : but this can be done only 

with Wines from malted grain, and 

if pradlifed, the difference would loon 
(hew, how necefl'ary and ufeful it is 

to give Wines (either from the Grape 

or Corn) time to be foftened, before 

they are ufed for any purpofe what^ 

ever. 

But might not Barleys be dried 

without being germinated ? Un¬ 

doubtedly they might; but as they 
abound 
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abound with ftrong Oils, they would 

require a more confiderable heat for 

this purpofe, by which the oleagin¬ 

ous parts would be rendered fo corn- 

pad as nearly to re {enable the con¬ 

fidence of a Varnifh, fearedy to be 

mollified by the hotted: Water, ra¬ 

ther than a fubftance fit for that ele¬ 

ment to dififolve. 

Barley then, ungerminated, either 

in its natural date, or when dried, 

is not fit for the purpofe of making 

Wines ; but when only germinated, 

and not dried by Fire, as the coarfer 

Oils are thereby expelled, and the 

mealy parts of the grain, by this ad: 

alone, become faccharine, might not 

this fuffice without drying by Fire ? 

Not to dwell on the difficulty of 

dopping germination at the proper 

degree without Fire, fo that fufficient 

M quan- 



16 2 An Ejfay on Brewing. 

quantities of grain, thus prepared, 

fhould always be provided for 

the purpofes of brewing ; not to 

mention the impoilibility of grind¬ 

ing fuch grain, as it would then be 

fpungy and tough, but having re¬ 

gard folely to the purpofe it is to be 

applied to, that of forming Beers and 

Ales capable of preferving themfelves 

for fome time ; we fhould, on this 

occafion, find fo many acids blended 

with the Water Hill remaining in 

the grain, that, in the mod favoura¬ 

ble feafons for brewing, they would 

render all our endeavours abortive, 

and in fummer-time would make it 

impracticable to brew at all in any 

manner whatever. 

I have heard of a project of ger¬ 

minating grain, and drying it in the 

hotted 
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Jiotteft fummer’s fun, in order, by 

this means, to malt it without the 

expence of fuel: but tho’ the hot¬ 

ted: days in England may be thought 

fufficient for this adt, as well as for 

making Hay, yet as Barley and Grafs 

are not of equal denlities, the effedt 

would not be alike. Beiides, as the 

Grain is to be grown to a certain de¬ 

gree, this very hot feafon, fo favour¬ 

able, in appearance, to one part of the 

procels, would be diredtly contrary 

to the other ; for the Barley, by this 

heat, would fhoot, and come forward 

fo fall, as to entangle, too much, the 

conftituent principles of the Grain 

with one another, and drive the 

coarfer ill-tafted Oils among the finer 

mealy parts intended to be fweet; 

thefe alone, in their utmoft purity, 

being the fubjedt required for fuch 

M2 as. 
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as would obtain good Drinks. And 

here I cannot help obferving the ge¬ 

neral difpodtion of mankind, to wifh 

for the gifts of Nature in a different 

manner than fhe has vouchfafed to 

bedow them. Thefe various fchemes, 

if I miftake not, have fprung from 

the deiire of having Beers and Ales 

white or pale ; whereas they muft 

naturally be yellow or brown : fuch 

fchemes are but fo many attempts to 

force Nature, and the profecution of 

them mud frequently be attended with 

difappointments. It is true, that tho’ 

Malts be dried flack, yet if they be made 

in winter, fpeedily ufed, and brewed 

in the mod proper feafon, they may 

make a tolerable Drink, which may 

preferve itfelf, for fome time, found : 

but as the proportion, which fhould 

be kept between the heat which dried 

the 
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the Malt, and that which extracts it, 

cannot, in this cafe, take place, and 

as the Grain will be more replete 

with Air, Water, and Acids, than 

otherwife it fhould be, the Drink, 

fuppofing the moft fortunate fuccefs, 

and that it doth not foon turn acid, 

mu ft ftill be wanting in falubrity, by 

frothing and exploding too much ; 

as an excefs in any of the fermenta¬ 

ble principles is always hurtful. 

Barley then, to be made fit for the 

purpofe of brewing, muft be malted ; 

that is, it muft be made to fprout or 

germinate with degrees of heat near¬ 

ly equal to fuch as the feed fhould 

be impreffed with when fown in the 

ground • and then it muft be dried with 

a heat fuperiour to that of vegeta¬ 

tion, and capable of checking it. 

M 3 How 
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How far germination fhould be car¬ 

ried, we have already feen ; the law 

here feems to be univerfal, as to the 

extent of the acrofpire : the degree 

of drynefs admits of a larger lati¬ 

tude, and to what extent heat may 

be properly carried fhall be the fub- 

jedt of our next inquiry. 

Malt dried in fo low a degree 

as that the vegetative power is not 

thereby deflroyed, on generating the 

leaf!; heat by lying together in a 

heap, germinates afrefh, and fends 

forth its plumes or acrofpires quite 

green : the ultimate parts thereof 

are then within each other’s fphere 

of attraction, elfe this regermination, 

could not happen • and thus the grain 

may be faid not to be malted, or in 

a prefervative Bate. Bodies whofe 

Par* 
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particles are removed, by heat, be¬ 

yond their fphere of attraction, can 

no more germinate j but coming in 

contaCt with other bodies, as Malt 

with Water, they effervefce : and 

the Grain we are now fpeaking 

of, firft {hews this aCt of effervef- 

cence, when it has been thoroughly 

imprefled with a heat of 120 de¬ 

grees ; and here alfo doth its co¬ 

lour, from a white, begin to incline 

to a yellow. Such then are Malts fo 

cured as to be able to maintain them- 

felves found, yet, for this purpofe, 

pofleffing as much Air, and as many 

acid and watery particles as they are 

capable of; confequently this may 

be termed the firft and loweft de¬ 

gree of drying this Grain for Malt. 

M 4 To 



16 8 An Efjay on Brewing. 

To difcover the laft degree this 

Grain, when germinated, is capable of 

enduring, we have no circumftance 

to direct us, with the fame certainty 

that effervefcence help’d us to the firft: 

we muft therefore have recourfe to 

that heat which deprives it of its 

chiefeft virtue. Now, Dr. Shaw 

lays, Alcohol is one of the mojl effen- 

tial parts of Wine ; fo that, when 

abfent, the Wine lofes its nature; and 

when properly ufed, it is a certain re¬ 

medy for moll difeafes incident to 

Wines, as keeping them found, and 

free from corruption : whence we 

have another rule lor preferving ve¬ 

getable and animal fubftances from 

corruption. Before this he fays. 

No fubjeSls hut thofe of the vegetable 

kingdom are found to produce it. Is 

Alcohol 
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Alcohol then a new body created by 

fermentation and diftillation, or did 

it originally, tho’ latently, refi.de 

in the vegetable ? 1 have, for a good 

while, been fatisfled, by experiments 

(fays Boerhaave) that all other in¬ 

flammable bodies are fo only as they 

contain Alcohol in them, or, at leafl3 
fomething, that, on account of its fine- 

nefs, is exceedingly like it, the groffer 

parts thereof, that are left behind, 

after the feparation of this fubtil one, 

being no longer combuflible. 

The ufe I would make of this is, 

that, as the fame author, in his Ele¬ 

ments of Chemiflry, vol. I, page 195 

to 199, clearly proves by experi¬ 

ments, N° 8, 9, 10, 11, 12, 13, 

that Fire, by burning combuflible 

bodies, as well as by diftilling them, 

feparates 
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feparates their different inflammable 

principles, according to their various 

degrees of fubtility : hence mu ft the 

Alcohol reftding in the Barley, when 

expofed to fuch a degree of heat as 

would caufe it to boil, i. e. 175 de¬ 

grees, make great efforts to difen- 

gage itfelf from the Grain. From 

this chain of reafoning it is natural 

to conclude, that, in a body like 

Malt, prepared for fermentation, or 

the making a vinous liquor, this event 

mull take place at the fame time that 

the Malt charrs. Now, charring may 

well be termed the laft degree of 

drynefs, as when it takes place, the 

volatile parts, and thofe proper for 

forming a fermentable Muft, are dif- 

fipated ; nor can any more acids fub- 

iift where the coheiion is deftroyed : 

io that charring is a crifls in folid bo- 
O 

dies, 
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dies, fomewhat analogous to ebulli¬ 

tion in moift ones; that is, they are 

perfectly faturated with Fire, but 

their fixed principles not thereby 

deftroyed. From hence, as liquors 

boil with a greater or lefs heat, in 

proportion to their tenacity or gra¬ 

vity, folid bodies may be faid to be 

charred with fuch proportions of heat 

alfo ; fo that the whole body of the 

Barley cannot, at the fame inftant, 

become black, nor, where any quan¬ 

tities are under the like fituation, if 

not equally germinated, can the whole 

charr with the fame degree of heat. 

To the feveral reflections before made, 

if the following experiment be add¬ 

ed, I hope it will prove fatisfa&ory. 

And thus having two limited and 

diftant degrees, we may thereby de¬ 

termine and fix the proper ties of the 

in- 
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intermediate fpaces, in proportion to 

their expanlion. 

In an earthern pan, of about two 

foot diameter, and three inches deep, 

I put as much of the paleft Malts, 

very unequally grown, as filled it on 

a level to the brim. This I placed 

over a little charcoal lighted in a 

fmall flove, and kept continually ftir- 

ring it from bottom to top: at firft 

it did not feel fo damp as it did a- 

bout half an hour after. 

In about an hour more it began 

to look of a bright Orange-colour 

on the outfide, and appeared more 

fwelled than before. Every one is 

fenfible how long-continued cuf- 

tom alone makes us fufficient judges 

of colours. Then I macerated fome 

of 
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of the Grains, and found they were 

nearly fuch as are termed brown 

Malts. On ftirring and making a 

heap of them towards the middle, I 

placed therein, at about half depth, 

the bulb of my Thermometer, and 

found it rofe to 140 degrees: here 

the Malt felt very damp, and had 

but little fmell. 

At 165 degrees I examined it in 

the fame manner as before, and could 

perceive no damp ; the Malt was ve¬ 

ry brown, and, on being macerated, 

fome few black fpecks appeared. 

Now many corns, neareft the bot¬ 

tom, were become black and burnt: 

with all the diligence I could ufe, I 

placed my thermometer nearly there, 

and it rofe to 175 degrees • but the 

par- 
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particles of Fire arifmg from theftove, 

ad on the Thermometer in propor¬ 

tion to the- diftance of the fituation 

it is placed in; for which, through 

the whole experiment, an abatement 

of 5 degrees fhould be allowed, as 

near as I could eftimate ; fo, a little 

after, putting my Thermometer in 

the fame polition, where nearly half 

the corns were black, it {hewed 180 

degrees. I now judged, that the Wa¬ 

ter was nearly all evaporated, and 

the heap grew black apace. 

Again, in the center of the heap 

raifed in the middle of the pan, I 

found the Thermometer at 180 de¬ 

crees ; the Corn tailed burnt, and 

the whole, at top, appeared, about 

one half part, a full brown, the reft 

black; on being macerated, ftill fome 

white 
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white fpecks appeared, which I ob- 

ferved to proceed from thofe Barley¬ 

corns which had not been throughly- 

germinated, and whofe parts coher¬ 

ing more together, the Fire, at this 

degree of heat, had not penetrated 

them; their tafte was infipid, the 

Malts brittle, readily parting from 

the ikin: but the Thermometer was 

now more various, as it was nearer 

to, or farther from, the bottom ; and 

here I judged all the true Malt to 

be charred. 

However, I continued the experi¬ 

ment, and at 190 degrees, Hill found 

fome white fpecks on macerating the 

grain: the acrolpire always appear¬ 

ing of a deeper black or brown than 

the outward Ikin : the Corn now 

fried at the bottom of the pan. 

I next 
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I next increafed the Fire ; the' 

Thermometer, placed in the mean, 

between the bottom of the pan, and 

the upper edge of the Corn, fhewed 

210 degrees, the Malt hided, fried, 

and fmoaked abundantly • tho’, dur¬ 

ing the whole procefs, the grain had 

been kept ftirring, yet, on examina¬ 

tion, the whole was not equally af¬ 

fected by the Fire. I found a great 

part thereof reduced to perfect cin¬ 

ders, eaiily crumbling to duff be¬ 

tween the fingers, fome of a very 

black hue, without glofs, fome very 

black, with Oil fhining on the out- 

fide. Upon the whole, two third 

parts of the Corn was perfectly black, 

the reft of a deep brown, more or 

iefs fo as they were hard, fteely, or 

imperfectly germinated ; which was 

eafily difcovered by the length of 

the 
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the fhoot. Moft of them ieemed to 

have loft their cohefion, and had a 

tafte refembling that of high-roafted 

coffee. 

In the laft ftage of charring the 

Malt, I fet thereon a Wine-glals in¬ 

verted, into which arofe a pinguious, 

oily matter, which tafted very fait. 

Perhaps it may not be unnecefiary 

to fay, that the length of time this 

experiment took up, was four hours, 

and that the effedt it had, both on 

myfelf, and on the perfon who at¬ 

tended me, was fuch as greatly re- 

iembled the cafe of inebriation. 

Though, from hence, it is not 

pofiible to fix the exact degree of 

heat in which Malts charr, yet we 

fee fome black appeared when the 

N Ther- 
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Thermometer was at 165 degrees j 

that fome were intirely black at 175 

degrees, and at 180 degrees; that 

the Grains, thus affe&ed, were fuch 

as had been perfectly germinated, 

and that thofe which bore a greater 

heat were defe&ive in that point: 

from whence we may conclude, with 

an exadtnefs that will be fufficient 

for the purpofes of Brewing, that 

true germinated Malts are charred in 

heats between 175 degrees, and 180 

degrees j and that as thefe correfpond 

fo the degrees in which pure Alcohol, 

or the fineft fpirit of the Grain itfelf, 

boils, or difengages itfelf therefrom, 

they may point out to us the rea- 

fon of Barley being the fitteffc Grain 

for the purpofes of Brewing. 

SECTION 
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SECTION XI. 

Of the different Properties of Malt. 
y 

f I ' H E confequenees refulting from 

-*■ the before-mentioned experi¬ 

ment, will, perhaps, fhew it to be 

one of the moil ufeful that can be 

performed by the Brewer. 

By the Malt charring and becom¬ 

ing black with the fame degree of 

heat in which Alcohol boils, and the 

effedt the vapours riling from them 

had on the perfons attending the ex¬ 

periment, it appears, that this fpirit 

was refident therein, and parted there¬ 

from, when it came to the heat of 

N z ebul- 
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ebullition ; whence, if dry and moift 

heats are capable of producing fimi- 

lar effects as to the circumftance of 

prefervation, then ought not this 

Grain, when in poffeflion of the 

whole of its properties as Malt, to be 
\ 

made to endure fuch moift heats as 

are equal to 175 degrees, becaufe 

they would deprive it of this fpirit, 

its mo ft prefervative part : but as in 

fermentable Mulls this fpirit is not 

required to appear diverted of the o- 

ther properties of the Grain, it fhould 

rather be intimately mixed with fuch 

as are neceffary to foften, fheath, and 

retain it the neceffary time. 

Germinated Barleys, fo little dried 

as that their particles are not remov¬ 

ed beyond their fphere of attraction, 

- , 5. - 1 from 
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from their not being in a preserva¬ 

tive date, cannot properly be termed 

Malts. 

We have before Seen that the firft 

degree of drynefs which conftitutes 

them Malts, is that alfo which occa- 

lions them to caufe fome efferves¬ 

cence; and that this cannot be ef¬ 

fected when they are dried with lels 

than 120 degrees of heat, which is 

alfo the higheft degree of heat that 

leaves them white. When urged by 

a Fire of 17 5 degrees, they begin to 

charr and turn black ; now this dif¬ 

ference in heat being but 5 5 degrees, 

and producing in the Grain fo great 

an alteration as from white to black ; 

with a little practice the different 

{hades or colours belonging to each 

N 3 re- 
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refpedtive degree of heat, cannot ea- 

ffly be miftaken. 

White, according to Six Ifaac New¬ 

ton, is a compofirion of all colours, 

as Black is faid to be owing to the 

abfence of light; and thefe two in¬ 

dicate the two extremes of the dry- 

nefs of Malt. The colour with which 
a middling heat affedts it is Brown; 

and this being compounded of Yel¬ 

low and Red, to fpeak according 

to accepted terms, the four colours 

which fhade Malt differently, in pro¬ 

portion to its drynefs, are White, Yel¬ 

low, Red, and Black. The follow¬ 

ing Table, conftrudted on thefe prin¬ 

ciples, will, on macerating the Grain, 

readily inform the practitioner of the 

degree 
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degree to which his Malts have been 

dried. 

A Table of the different Degrees of the 

Drynefs of Malt, with the Colour occa- 

fioned by each Degree, 
Deg. 
119—White.---—White. 
124—W. W. Yellow.— Cream Colour. 
129—W. Y.-Light Yellow. 
134—W. W. Y. Y. Red.—-Amber Colour. 
138—W Y. R.-High Amber. 
143—W. Y. Y. R. R.—Pale Brown. 
148—Y. R.--—Brown. 
152—Y. Y. R. R. Black.—high Brown. 
157—Y. R. R. B.— Brown, inclining to Black. 
162—Y. R. R. B. B.— high Brown, fpeckled with Black. 
167—R. B.-- Blackilh Brown, with Black Specks. 
171—R. B. B.~-Colour of Burnt Coffee. 
176—Black. --Black. 

The feveral letters againft each degree, 

it’s apprehended, will the better help to fix 

the colour. 

The above Table not only {hews 

us how to judge of the drynefs of 

. Malt from its colour, but alfo, when 

a Grift is compofed of feveral forts 

N 4 of 
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of Malt, what c fie cl the whole will 

have when blended together by ex¬ 

traction : and though poffibly fome 

fmall errors may arife in judgments 

thus formed by our fenfes, yet as 

Malts occupy different volumes in 
« r» 4 

proportion to their Drynefs, in the 

practice of Brewing if the refult of 

the Water, corning in contaCt with 

the Malt, fhew the degree expeCted, 

fuch parcel of Malt may be faid to 

have been judged of rightly in the 

Drynefs it was eftimated to; fo that 

the firft; trial either confirms or fets 

us numerically right as to our opi¬ 

nion thereof. 

But though Malts dried to 120 

degrees, are in a prefervative ftate, 

yet are they the leaf! fo as Malts * 

and as fuch pofiefs the whole of their 

Acids; 
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Acids; which occafions their Fer¬ 

mentations and Frettings often to re¬ 

turn of themfelves, and with more vio¬ 

lence : hence the Wines formed from 

fuch are not of long duration, but 

foon become four. If the heat which 

extradfed the Malt is kept in propor¬ 

tion to that which dried them, even 

tho’ the Fermentation be very coolly 

carried on, and tho’ the Ales or Beers 

be brewed in the moft favourable fea- 

fon, they, in great meafure, arrive at 

a ftate of ripenefs in fo fmall a fpace 

of time as two weeks. We may 

therefore confider this as the extreme 

for obtaining a liquor which in the 

leaf!: time will be fit for ufe. 

As where Malts charr and become 

black, their parts are ultimately di¬ 

vided, fo they can fcarcely poffefs 
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any Acids, nor confequendy be fuf- 

ceptible of Fermentation : for Fer¬ 

mentation is a divifion of the parts 

of the body fermented, and that can¬ 

not admit of a divifion which is mi¬ 

nutely divided already. The degree 

of heat then, prior to that which 

produces this effedt, is the laft which 

ftill retains part of the fermentable 

properties ; and in Malts thus high¬ 

ly impreffed by Fire, this adt would 

proceed with fo flow and reludtant 

a pace, that, in this cafe, the liquor 

may be faid to be in the utmoft ftate 

of prefervation : but no time can be 

fixed for a duration of this fort, as 

if brewed with a heat fimilar to that 

which dries the Malt, it might keep 

many years, and thus become more 

fubfervient to the temperature of the 

place it was depofited in, than to its 
con- 
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conftituent parts. For this reafon, 

as experience has {hewn, two years* 

are the limited fpace for Drinks 

made from Malts dried with 162 

degrees of heat, before they be in. 

their moft perfect ftate ; at which 

degree of heat they become firft 

fpeckled with Black, and fome of 

their fineft parts begin to charr. 

From thefe two extremes, and on 

fuch principles, is the follow¬ 

ing Table formed, exhibiting the 

length of time that Drinks made 

from Malts of each relpedtive de¬ 

gree of Drynefs, brewed properly, 

and in the moft favourable feafon, 

will require before fuch Drinks come 

to their due perfection of fitnefs to 

be ufed. 

A Table 
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* 
A Table, (hewing the Age Beers will re¬ 

quire, when properly brewed from Maks 

of different Degrees of Drynefs. 
> v • f . * » . 4 ■* - * 

Deg. 

119—White.— ■—■—» 2 Weeks. 
124—W. W. Yellow.--— 1 Month. 

* A + - 
1Z9—W. Y.  -— 3 Months^ 
134—W, W. Y. Y. Red.—4 Months. 
j 38—-W. Y. R.-— 6 Months. 

,43—W. Y. Y. R. R.-6 Months. 
148—Y. R,---—10 Months. 

1 32—Y. Y, R. R. Black.——15 Months. 

157—-Y. R. R. B. --20 Months. 
i6z—Y. R. R. B. B. —- 2 Years. 
167—R. B.-—   ■ 
171—R. B. B. -?-- —■ 
176—> Black..—- 

It mull be obferved, that the fore¬ 

going Table is conftrudted only on 

the properties of Malt fuppofed to 

be brewed and fermented with the 

utmoft care, with the intervention 

of Hops ; an ingredient which fhall 

be confidered in its proper place. 

What is meant bv the ExtraBs be- 
J 

ing 



An Effay on Brewing.- 189 

ing in proportion to the Drynefs of 

Malty may merit fome farther ex¬ 

planation. 

Grapes, when ripe, carry with 

them the Water they have received, 

both during their ftate of growing, 

and that of their maturity, which is 

fufficient to form their Mulls with. 

To dried Grapes, or Railins, Water is 

applied, becaufe they are deficient in 

this property • as, for the fame rea- 

fon, it is requifite in regard to Malt: 

but as Grapes flood in no need of 

artificial f ire to ripen their princi¬ 

ples, fo what they produced them- 

felves, and cold Water, or what is 

nearly fo, added to dried Railins, 

is a fufficient menftruum to extratf 

them. But Barleys requiring the af- 

fiftance of a great heat to bring their 

parts 
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parts to fuch proportions as will give 

them a prefervative quality, require 

alfo a limilar heat in the Water to 

help to digeft them : but here they 

are confidered as not affifted by the 

effeit of Hops, which, when they 

take place, yielding abundance both 

of Salts and Oils, require other pro¬ 

portions in the Ex traits, and fuch as 

create a likenefs to the Drynefs of 

the Malt, and a regard to be had to 

the effects of the Hops alfo. 

But we often fee liquors brewed 

from very pale Malts, preferve them- 

felves for a long time ; and we alfo 

fee brown Malts fo managed as to 

difappoint us as to the time their 

liquor fhould preferve itfelf found. 

The firft of thefe cafes is when the 

Extraits are made with very hot Wa-. 

ter, 
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ter, as the latter is when the Water 

is too cold for this purpofe : for as 

heat, either moift or dry, beftows 

the prefervative quality, ’tis the me¬ 

dium of the drynefs of the Malt, and 

of the heat of the Extrads, that, in 

this cafe, the Table indicates, by 

means whereof it fhews the fpace of 

time the liquor may be expeded to 

keep, before it be full ripe. 

Well-brewed Drinks fhould not 

only preferve themfelves found their 

due fpace, in order to be meliorated 

by time, but, as the moft certain fign 

of the Artift’s fkill and care, as well 

as of the falubrity of the Drink, they 

fhould be fine and tranfparent; this 

fign comprehending the whole of a 

well-formed Mult, and of a per fed 

Fermentation. If then the rules for 

ob- 
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obtaining thefe ends can be deduced 

from the foregoing principles, and 

the lad-recited experiment, and thefe 

be lengthened by the ideas of men 

who belt underftand Nature and her 

laws: we may then flatter ourfelves 

with pofiefllng a Theory which will 

anfwer our expectations in practice. 

Between the parts of opake co-. 

loured bodies (fays Sir Ifaac New¬ 

ton ) are many fpaces repleniflied with 

mediums of other denflties; as Wa¬ 

ter between the tinging corpufcles 

wherewith any liquor is impregnat¬ 

ed ; and the difcontinuity of parts is 

the principal caufe of the opacity of 

bodies. Salts undiflblved, and with¬ 

out a medium, form an opake body, 

as alfo Oils not perfectly incorporated 

with Water : from whence we may 

con- 
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conclude, that all Mans which are 

not faponaceoufly formed, or whofe 

conftituent parts are not diffolved 

into one homogeneous body, are not 

fit either for a perfect Fermentation, 

or to produce a pellucid liquor; and 

faponaceous bubbles, fays the fame 

Author, will, for a while, appear 

tinged with a variety of colours, 

which are agitated by the external 

Air ; and thofe bubbles continue un¬ 

til fuch time as, growing excefiive 

thin by the Water trickling down 

their fides, and being no longer able 

to contain the inclofed Air, they 

burft. As they thus vary their den- 

fities in proportion to their duration, 

the colours they refled: muft alfo 

continually vary : and hence arifes 

the impoflibility of judging of the 

condition or faponaceoufnefs of Ex- 

O trads 
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trads of Malt from the appearance 

of their froth. This, indeed, has, for 

a long time, none other being known, 

been accounted the beft method: but 

in deference to the opinion of fo great 

a man, it fhould, at prefent, give 

way to the ufe of the Thermome¬ 

ter, which is the only inflrument by 

means whereof we can obtain clear 

and fine Beers, as it enables us nu¬ 

merically to fix the heat of the li¬ 

quors we extract with. 

S 

When Extracts are made without 

the proper degree of heat, that is, 

when either the Malts are not fuffi- 

ciently dried, or the Water is not 

powerful enough in heat, the Oils of 

the Malt do not mix perfe&ly with 

the Water, and the liquor is defi¬ 

cient in tranfparency. 

On 
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On the other hand, Extracts made 

with Waters fo hot that the confti- 

tuent parts are thereby removed be¬ 

yond their fphere of attraction, or the 

Oils coagulated fo as to form a body 

feparate from the Water, mu ft needs 

be opake. Worts or Mulls can ne¬ 

ver, in either of thefe cafes, yield a 

tranfparentWine; whereas with a due 

heat, which fhould be the medium 

of thefe two, they muft be perfe&ly 

fo 5 and as they remove from fuch 

medium, they will be more or lefs 

valuable. 
I 

Length of time, which improves 

Beers and Wines, often rectifies our 

errors in this refpedt; for the Oils 

being, by various frettings, more at¬ 

tenuated, and more intimately mix¬ 

ed, the liquor is, by this means, of- 

O 2 ten 
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ten reftored, or rendered homoge¬ 

neous j yet I never found this to 

fucceed, where the error on the 

whole of the drynefs of the Malt, 

and the heat of the Extracts exceed¬ 

ed the medium, for this purpofe, by 

14 degrees. 
\ 

Art alfo has, in fome meafure, re¬ 

medied this deleft. For when Beers 

or Wines are fullered to Hand till 

they are rather in an attrafting Hate, 

than in a repelling one, that is, till 

their Fermentations and Frettings 

have had their courfe ; then, if they 

do not fall fpontaneoully line, they 

may be precipitated, by mixing 

therein a fluid body more ponderous 

than the liquor : all the floating par¬ 

ticles, that occafloned its foulnefs, 

are, by this means, made to fubflde 

to 
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to the bottom, and leave a limpid 

Wine : but the power of diffolved 

Ifinglafs, the ingredient generally u- 

fed for this purpofe, leldom takes 

effe6t above a medium, as before, 

of 14 degrees. 

Indeed, other ingredients have 

been ufed, which carry this power 

near 10 degrees farther. Whether 

fuch things be falutary, is not my 

province to determine : it would un¬ 

doubtedly be better if there were no 

occafion for them: but beyond the 

limit precipitation hath no effect • 

as the liquor which cannot be fined 

thereby, if attempted by increasing 

the quantity of the precipitants, 

muft be injur’d in the tafte, which 

will be over-power’d by the men- 

ftruum. Flow frequent this laft 

cafe of cloudimfs is, would anfwer 

O 3 no 
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no purpofe, in this place, to en¬ 

quire. The the of doubtful ingre¬ 

dients, and fuch errors as have been 

mentioned, need no longer blemifh 

the art, when a conftant and happy 

practice will be both the effect and 

proof of a folid and experimental 

Beers which become bright of 

themfelves, or by time alone, as well 

as thofe precipitated with diffolved 

Ifinglafs, and others with more pow¬ 

erful ingredients, each poffefs their 

peculiar properties in a certain la¬ 

titude, or number of degrees; and 

as thefe effects arife wholly from the 

heats employed in drying the Malts 

and in forming the Extra&s, the 

following Table will be of ufe to 

point them out. 
A Table, 
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1 

1 

A Table, fhewing the tendency Beers have 

to become fine, when properly brewed 

from Malts of different Degrees of Dry- 

nefs. 

119—White. 

124—Cream, Colour. 

129—Light Yellow. 

134—- Amber Colour. 

138—High Amber. 

143—-Pale Brown. 

Latitude of pale Malts* 
which,, when properly 
brewed, become Ipon- 
taneoufiy fine, even fb 
far as 13 8; when brew¬ 
ed for Amber, by re¬ 
peated Fermentations, 
they become pellucid. 

)By Precipitation thefe 
grow bright in a ihord 
time. 

With Precipitation re¬ 
quire 8 or 10 Months 
to be bright. 
... *rn,,murmm 

With Precipitation 
thefe [may be [fined, 
but will never be¬ 
come bright. 

Thefe, with difficulty, 
can be brewed with¬ 
out Petting the goods, 

^ and will, by no means, 
become bright, not e~ 
ven with the llrong- 

' eft acid Menftruum. 

148—-Brown. 

152-—High Brown. 

15 7—Brown, inclining to Black. j 

162—Brown,fpeckled with Black. 

) 
167—Blackifti Br. fpeckled Black.N 

171—Colour of burnt Coffee. 

176—Black. 

o 4 Thus 
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Thus doth the fuccefs of this Art 

depend on the inftrument fo of¬ 

ten mentioned : which, by pointing 

out the difference of expanfxon cau- 

fed by different heats, becomes a fure 

p-uide. I fhall now clofe this ac- 

count of Malts, as I did that of Fer¬ 

mentations, by comparing with thefe 

principles the defe&s which we but 

too often meet with in Barley when 

malted. 

SECTION 
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SECTION XII. 

Obfervations on DefeSiive Malts. 

IN the preceding enquiry fome of 

the Defedts of Malts have been 

occafionally mentioned : but as a 

perfect knowledge of the Grain, e- 

fpecially when it hath undergone 

this procefs, is a matter of no imaU 

concern to the Brewer, I (hall now 

bring fuch defeats into diftindt view, 

both to compare them with the fore¬ 

going principles, and that they may 

be more at hand, on every occafion, 

when wanted. 

Every different degree of heat adting 

on bodies caufes a different effedt * and 
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this varies alfo, as fuch heat is more 

or lefs haftily applied. The proper 

act of germination is when the moi- 

ffure given to the Grain is not ex¬ 

cited by too much warmth ; for in 

the fame proportion as the warmth 

is, the veffels muft be diftended \ 

and if the motion is violent, they 

more greedily imbibe the coarfer 

Oils, and in greater quantity : by 

this means the glandular parts of 

the vegetable are filled with ful- 

phurs lefs delicate, and of greater 

fpifiitude ; and thefe being to form 

the faccharine falts, with the greater 

brilknefs this adt is carried on, the 

lefs fvveet, and the coarfer will thefe 

falts be when dry, even often tend¬ 

ing to a bitter. For thefe reafons, 

if I may be permitted the diftinc- 

tion, I apprehend there is a material 
one 
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one between Germination and Ve¬ 

getation. The former fee ms to be 

the ad caufed by heat and moidure, 

while the plume or acrofpire is ft ill 

enveloped within the teguments of 

the parent Grain, which is moft per- 

fedly performed by the gentieft ac¬ 

tion, and the leaft heat that is capa¬ 

ble of moving the different princi¬ 

ples of the Grain in their due order. 

Vegetation again is that ad when* 

the plant iffues forth, and, being 

rendered ftronger by the imprefiions 

of the Air, becomes capable of refill¬ 

ing its inclemencies, or the warmth 

of fun-fhine. Germination is the 

only ad neceffary for malting, the 

intention being folely to put in mo¬ 

tion the properties and principles of 

the parent Corn, and not to pufh up 

the embryo to a plant: now, as this 

begins 
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begins in Barley at the degree where 

Water begins to be fluid, or nearly 

fo, the cold feafon, when the Ther¬ 

mometer {hews from about 32 to 

40 degrees, is moft proper for this 

purpofe, and to render the falts tru¬ 

ly faccharine. How far its latitude 

may, with propriety, be extended, 

experience alone mull determine. 

Maltflers continue to work as Ions; 

as they find the Seafon proper, and 

leave off- generally in May, when the 

heat of the Water is, at a medium, 

from 50 to 55 degrees. But the 

nearer they come to this medium, 

with the greater difadvantage muft 

they malt: fo that we may conclude 

it to be an original defedt in Malt, 
if it be not germinated in the cold 

feafon, as otherwife its faccharine 
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parts muft be impreffed with a dif- 

agreeable tafte. 

Malt which hath not had a fuffi- 

cient time to fhoot, lb that its plume 

may have reached to the extent of 

the inward fkin of the Barley, will 

have remaining therein too large a 

quantity of Earth and Oils, which 

would otherwife have been expend¬ 

ed in the acrofpire and radical vef- 

fels j and all thofe parts of the Corn 

which have not been feparated, and 

put in motion by the a& of Germi¬ 

nation, will, when laid on the kiln 

to dry, harden and glutinize; fo that 

no greater part thereof will be folu- 

ble in Water, than fo far as the Bern 

or fpire of the Barley rifes to, or ve¬ 

ry little farther, and as much as is 

wanting thereof, will be juft fo much 

lofs to the Brewer, 

When 
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When Malts are differed to grow 

too much, or tiil the fpire {hoot thro’ 

the Ikin of the Earley (which is not 

often the cafe) tho’ all that is left be 

Malt, that is, contains Salts diffoluble 

in Water; yet as too large a portion 

of Oils hath been extracted out of 

the Grain, fuch Malts cannot be fit 

to brew Drinks for long keeping; be- 

fides the lofs of the fubftance of the 

Corn occafioned by its being over¬ 

grown. 

Malts which have been but juft 

enough grown, and have been duly 

worked on the floors, if not tho¬ 

roughly dried on the kiln, even tho’ 

the Fire be excited to a proper heat, 

muft retain many watery parts, which 

will caufe the Corn, when laid to¬ 

gether, to germinate afrefh ; perhaps 

to 
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to heat and take fire: fhould it con¬ 

tinue long in this ftate, it nraft, at 

leaft grow mouldy, and have an ill 

flavour. 
t 

J 

Malts well grown, and worked as 

before, but over dried, though with 

a proper degree of heat, will become 

of fo tenacious a nature, as to re¬ 

quire a long time before they can 

admit the outward impreffions of the 

Air to relax or mellow them, that 

is, before they be fit to be brewed 

with all the advantages they other- 

wife would have. 

Malt dried on a kiln not fufii- 

ciently heated muft require a pro- 

portionably longer time to receive 

the proper effedt of the Fire • which 

if it have not, it will be in the fame 

cafe 
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cafe as Malt not thoroughly dried, 

as above. 

If too quick or fierce a Fire be 

employed to dry Malt, inftead of 

gently evaporating the watery parts 

of the Corn, it terrifies the outward 

fkin thereof, fo rarefies the inclofed 

Air as to bur ft the veflels of the 

Grain, and divides the outward fkin 

from the body of the Corn, (fuch 

are called Blown Malts) by which 

means it occupies a larger fpace. If 

fuch a Fire be continued, it even vi¬ 

trifies feme parts of the Grain, from 

whence the Malt is faid to be daffy. 

Malts, which from their being thus 

hardened, are rendered of a fteely 

nature, will not aiffelve, or but in 

a fmall proportion, and are very trou¬ 

ble feme and dangerous in brewing, 

- as 

I 
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as they frequently occafion a total 

want of extraction, which is termed, 

Setting the Grift. 

Malts juft, or but lately taken off 
the kiln, generally remain warm for a 
confiderable time. But till they be¬ 
come equally cool with the furround¬ 
ing Air, they cannot be faid to be 
mellow, or in a fit ftate to be brew’d $ 
for as their parts will be harffi and 
brittle, the whole of their fubftance 
cannot be refolved, and the proper 
heat of the Water, which fhould be 
applied to them for that purpofe, is 

therefore more difficult to be afcer- 

tained. The practice of thofe Malt- 
fters, who fprinkle Water on Malts 

newly removed from the kiln, to 
make them appear as having been 

P made 
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made a connderable time, or, as they 

term it, to plump them, is a deceit 

which merits attention ; for by this 

practice the circumftance of the heat, 

and harfhnefs of the Malt, is only 

externally and in appearance remo¬ 

ved, and the purchafer grofsly im- 

pofed on ; as by being thus treated 

it occupies a greater volume, and, if 

not fpeedily ufed, foon grows moul¬ 

dy, heats, and is greatly damaged. 

The diredt contrary is the cafe of 

high-dried Malts, which have been- 
O 7 

made a long time : the dampnefs of 

the Air hath relaxed them, and fo 

much moifture hath iniinuated itfelf 

into the Grain, that it cannot readi¬ 

ly be afcertained how much hotter 

the Main fhould, for this reafon, 

be. 
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be. But fuppofing no difternper, 

fuch as being mouldy, heated, or 

damaged by vermin, Malts in this 

cafe may more certainly be helped 

in brewing, than thofe juft above- 

mentioned. It appears, therefore, 

how neceffary it is to procure Malts 

which have been wetted and germi¬ 

nated to their true pitch, dried by a 

moderate heat, raifed to its true de¬ 

gree, fo as the moifture of the Corn 

may be duly evaporated, then cured 

fo as to preferve themfelves a due 

time, without being blown, vitrified, 

or burnt by too hot or hafty Fires. 

How eafy it is to regulate this pro- 

cefs in the ciftern, on the floors, and 

on the kiln, when the Maltfter ufes 

no artifice to have his excife, I need 

not explain. But with what cer¬ 

tainty and fkill the whole might be 

P 2 carried 
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carried on by the help of the Ther¬ 

mometer, I leave fuch to fay, who 

are modeft enough to think, that 

the Art may be brought to more 

accurate rules than thofe of the 

determination of our unaflifled fen- 

fes. As fuch rules may eaiily e- 

nough be deduced from what hath 

been faid, I fhall not be particular in 

laying them down herej that not be¬ 

ing my immediate purpofe, nor my 

bufinefs as a Brewer; and efpecially 

as I have neither leifure, nor the con- 

veniency of a Malt-houfe, to make 

experiments of this fort; yet I may, 

with great truth, fay, that fuch as 

would not be difappointed in their 

brewing, mud take care not to be 

deceived in their Malt. This, how¬ 

ever, being but too- frequently the 

cafe, it is undoubtedly beft to treat 



An Ejfay on Brewing. 213 

faulty Malts by the fame rules as if 

they were perfed ; by which means 

the well-malted parts alone will be 

digefted. If they be too llack dried, 

they may be corrected by an addition 

of heat ; and if over dried, or in¬ 

jured by Fire, they may be propor¬ 

tionally helped in the extrads; of 

which the Brewer will be bed: ena¬ 

bled to judge from his firft liquor, 

by applying the Thermometer there¬ 

to, and this to a fufficient degree of 

exadnefs. 

I flatter myfelf fome fatisfadion 

muft arife from feeing both what is 

perfed, and what is defedive in the 

principal procefles of this Art agree 

fo well with its Theory, as thefe are 

fo many proofs of its certainty ; and 

{hough there be feveral incidents (as 
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yet unmentioned) infeparable from 

the practice thereof, thefe will only 

ferve to confirm this truth, that when 

our talk is to imitate Nature, it is 

our duty, by ftudy, to inform our- 

felves of, and induftrioufly to pradiife, 

her laws. 

FINIS. 
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